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Keeping with Lab Manager tradition, our April 
2019 issue will be filled with “green” content—
covering topics like waste reduction, efficient 
ventilation, temperature control, and more. 
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struction of new labs to simply turning off lights 
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Pamela Ahlberg
Editor-in-Chief

In her recent LinkedIn post titled, “We’re not ‘women in sci-
ence’—we’re scientists,” Helen Mets, president Resins & Func-
tional Materials at Royal DSM, wrote, “I dream of  a future where 
it’s easier for women to become great scientists. A future in which 
the word ‘woman’ is not the first thing mentioned in a headline; 
in which we shout louder about a scientist’s ideas than about her 
gender; in which a man and a woman’s perspective matter equally, 
and we can work to advance science—and society—together.”

I think we all dream of  that future but—until it arrives—concerted 
efforts must continue to be made to correct the fact that, according 
to the US Department of  Commerce, Economics and Statistics Ad-
ministration “Women in STEM: 2017 Update,” women in the United 
States make up nearly half  of  the total workforce (48 percent), but 
hold less than a quarter (24 percent) of  overall STEM positions.

In the spirit of  this month’s International Women’s Day event (March 
8), our cover story looks at the strides women scientists are making 
and the challenges they still face in achieving success in their fields. 
At a news conference at Caltech, Dr. Frances H. Arnold, a recent 
winner of  the Nobel in Chemistry, said, “As long as we encourage 
everyone—it doesn’t matter the color, gender; everyone who wants to 
do science, we encourage them to do it—we are going to see Nobel 
Prizes coming from all these different groups.” 

Examples of  successful women in science abound in this issue 
and most others. In Labs Less Ordinary (page 16), we feature the 
work of  Dr. Deborah Bronk, president, CEO, and senior research 
scientist at the Bigelow Laboratory for Ocean Sciences in East 

Boothbay, Maine. Bigelow focuses much of  its efforts on microbe 
research and things at the base of  the ocean food web—an im-
portant focus because “everything starts with the microbes,” says 
Bronk. Also noteworthy is the lab’s use of  flow cytometry in ocean 
science, developed by yet another woman, Bigelow co-founder and 
senior research scientist Clarice Yentsch. 

In this month’s Ask the Expert article (page 40), Laurie Goldman, 
who has had leadership roles in the pharma space for more than 15 
years and now oversees almost 30 analytical chemists, speaks to the 
importance of  analytical method validation. “An analytical method/
measurement is a process like any other—'garbage in, garbage out.’” 

Contributing writer, Donna Kridelbaugh, this month discusses the 
very important matter of  laboratory etiquette. Turn to page 26 
for tips on turning your resident “slob, reagent hoarder, chemical-
waste menace” into the model of  good lab manners.

Other articles of  interest include the application of  project 
management principles to research (page 20), choosing the best 
calibration service for your lab (page 24), and the latest in field 
instruments for environmental applications. 

Enjoy, and Happy International Women’s Day!

Best, Pam

hear her roar

http://www.labmanager.com
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T he past year proved to be a special time for women 
in science. For just the third time in more than 
100 years, a woman—Dr. Donna Strickland—won 

the Nobel Prize in Physics, and Dr. Frances H. Arnold 
became the fifth woman to win the Nobel in Chemis-
try. These honors mark the first time that women have 
been honored with both a Chemistry Nobel and Physics 
Nobel in the same year. Strickland 
received the prize based on her 
very first scientific paper, which was 
published in 1985 while she was 
working as a graduate student. “It is 
truly an amazing feeling when you 
know you have built something that 
no one else ever has—and it actu-
ally works. There really is no ex-
citement quite like it, except maybe 
getting woken up at 5 am because 
the Royal Swedish Academy of  Sciences also thinks it 
was an exciting moment for the field of  laser physics,” 
Strickland joked during her acceptance speech in De-
cember 2018. Strickland spent a portion of  her speech 
discussing the two women who won the Nobel in Physics 
before her—Marie Curie and Maria Goeppert Mayer—
saying she was “humbled to be in their company.” 

Although the list of  previous Nobel Prize winners in sci-
ence fields is male-dominated, the two latest winners predict 

that women will be better represented in the future. During 
a news conference at Caltech, Arnold said she envisions a 
steady stream of  Nobel Prizes in Chemistry will be given to 
women. “As long as we encourage everyone—it doesn’t mat-
ter the color, gender—everyone who wants to do science, we 
encourage them to do it—we are going to see Nobel Prizes 
coming from all these different groups. Women will be very 

successful,” she said.
Additionally, there was a record-

setting 21 women (out of  32 recipi-
ents total) chosen to be 2018 Ameri-
can Rhodes Scholars, including 
Alaleh Azhir, biomedical engineer-
ing, computer science, applied math-
ematics, and statistics senior at Johns 
Hopkins University, and Lia Petrose, 
neuroscience and economics gradu-
ate of  the University of  Pittsburgh. 

While these examples demonstrate the progress being 
made for gender equality in science, especially compared 
to just a few decades ago, statistics show that women are 
still underrepresented in some STEM fields. In the United 
States, women currently make up nearly half  of  the total 
workforce (48 percent), but hold less than a quarter (24 
percent) of  overall STEM positions.1 However, the num-
bers vary depending on the specific field. For computer 
and mathematical occupations, women only represent 25.6 

developing women leaders

“The stereotypic view 
that science is not for 

women appears to 
be finally broken.”

The  c ha l l e n g e s  and  t r i umph s 
f o r  w omen  i n  s c i e n c e  t o da y

by Lauren Everett

http://www.labmanager.com


percent, and similar representation is seen with 
environmental and geoscientists at 25.7 percent. 
But biological scientists (50.1 percent), medical 
scientists (52.8 percent), and chemists and mate-
rials scientists (44.2 percent) demonstrate a better 
balance, according to findings published in June 
2018.2 “The research field for women scientists 
is moving slowly but steadily. The stereotypical 
view that science is not for women appears to be 
finally broken,” said Radhika Dixit, an applica-
tions scientist at Harvard Bioscience (Holliston, 
MA). Dixit wears numerous hats within her job, 
leading the technical support for the BTX brand 
of  molecular delivery systems, as well as working 
closely with cross-functional teams including 
R&D, engineering, and marketing. 

While the scientific workforce is seeing more 
women enter, the same study from June found 
that there is still a significant lack of  women in 
leadership or senior roles. Hundreds of  initia-
tives and organizations have been developed to 
address this issue and support women in science. 
The Association for Women in Science (AWIS) is 
one such organization. AWIS is a global network 
of  more than 100,000 members and supporters 

developing women leaders

who inspire bold leadership, research, and solutions that advance 
women in STEM, spark innovation, promote organizational 
success, and drive systemic change. The organization hosts a 
variety of  events and summits throughout the year and provides 
resources on workplace cultures, talent and leadership develop-
ment, and retaining female employees. “AWIS has always been a 
conduit to meet like-minded women and allies in STEM whom 
I have learned a lot from,” said Tawni Koutchesfahani, senior 
director, Contract Manufacturing of  Drug Product at Catalyst 
Biosciences (San Francisco, CA). “The power in exchanging sto-
ries and engaging with others who serve in STEM has a tremen-
dous positive impact on one’s professional and personal growth.”

Another such organization is the Center for Creative Leader-
ship, which hosts a program called Advancing Technical Women, 
an intensive skill-strengthening program designed specifically for 
early- to mid-career women who want to increase their visibility and 
improve their opportunities for advancement in the tech industry—
an industry that has some of  the lowest numbers for women among 
the STEM disciplines. The Advancing Technical Women program is 
backed by decades’ worth of  research and real-world experience. The 
1.5-day course teaches participants how to stand out among their col-
leagues, improve communication at the workplace, build a strategic 
network, and implement an action plan to reach their full potential.

 Radhika Dixit, applications scientist at Harvard 
Bioscience.

http://www.mieleusa.com/professional
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developing women leaders

Employers can show increased support for their female 
employees who are pursuing leadership roles by approving 
attendance to workshops like this and encouraging partici-
pation in groups like AWIS, or even offering the opportu-
nity to start a similar community on a more local level. 

Workplace challenges: bias and employee retention
One possible reason for the lack of  women leaders 

in science is that they are not always staying in the field 
long-term. Recent research from the Center for Talent 
Innovation showed that U.S. women who are working in 
science, engineering, and tech fields are 45 percent more 
likely than their male peers to leave the industry within 
the year.3 Challenges like establishing a positive work-life 
balance and unconscious bias are key reasons women may 
be leaving the industry before reaching their full potential. 
As with other industries, unequal pay is also a contributing 
factor. In the U.S., women in computer, engineering, and 
science occupations were paid an estimated 79.2 percent 
of  men’s annual median earnings in 2016.4 

Unconscious bias in the workplace is a quiet but com-
mon problem among science-related jobs. The term 
refers to employers or managers unknowingly favor-
ing men when hiring for new positions, selecting men 
over women for promotions, and recognizing men’s 
achievements more than women’s. For example, a study 
conducted by Columbia University, Northwestern 
University, and the University of  Chicago found that 
both male and female hiring managers were two times 
more likely to choose male candidates for mathematics 
and science careers over female candidates, even though 
all applicants had equal skills. Additionally, when an ap-
plicant who performed worse on a test was chosen over 
an applicant who performed better, two-thirds of  the 
time the chosen candidate was a man.5 “We need to think 
about how to fix the system and process that women and 
men operate in their professional setting, where both 
women and men are compared by their performance and 
not by the representation of  whether they are a woman 
or man,” said Koutchesfahani, who has been an AWIS 
member since 2008. Therefore, managers should be 
more aware of  unconscious bias and need to objectively 
view women for leadership positions, offer more oppor-
tunities for seminars and other speaking engagements at 
conferences, and encourage more of  a community-style 
network of  women.

“With regards to challenges to being a woman in 
STEM, there is a lot of  bias regarding how other scientists 

view the research conducted by their women colleagues; 
this hampers their confidence and they do not apply for as 
many grants as men do,” added Dixit.

Work-life satisfaction
Another unique opportunity for managers to foster 

female leaders is by creating a productive yet satisfying 
work environment. “Right around the time that you’re 
expected to be the most productive [in your career] is 
also kind of  the time you’re thinking about getting mar-
ried, having kids, and things like that,” said Dr. Brianna 
Mount, assistant professor of  physics at Black Hills State 
University. Mount also runs the BHSU Underground 
Campus and participates in outreach programs to en-
courage interest in STEM fields among middle school 
students. Mount advises employers to be more aware of  
the personal obligations women may have outside of  
work. Taking time off  work to start a family can be a dif-
ficult time, so making it clear that a two- or three-month 
leave of  absence won’t be detrimental to an otherwise 
long and successful career could encourage women to 
return to the industry and continue to pursue their goals. 

“We live in a world now where women want to be 
defined by their accomplishments outside of  their home 
life, and they want to grow further like their male counter-
parts,” said Koutchesfahani. “As women face the challenges 
of  having a satisfied work life, partners and loved ones 
are impacted directly. Thus, this becomes an issue for all 

 Left to right: Madison Jilek and Rachel Williams, both 
physical science and chemistry majors, conduct research with Dr. 
Brianna Mount nearly a mile underground at the Black Hills 
State University Underground Campus at Sanford Underground 
Research Facility. Credit: Steve Babbitt

http://www.labmanager.com
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companies—regardless of  size or industry—to 
determine how they provide a work setting that 
allows for a woman to be able to be satisfied at 
her pace between her job and home-life needs.” 
According to Koutchesfahani, this isn’t just an 
issue in the science fields, it’s a broader national 
issue. She believes a set of  standards should be 
established that will help facilitate and provide 
resources, tools, and access for an easier transi-
tion for women who have kids and are working in 
management roles. “Until then, this is something 
[that a woman has] to determine on [her] own 
to find what works best for her life and to her 
satisfaction,” she adds.

While certain projects and workflows don’t al-
ways allow it to be possible, a more flexible work 
schedule can make all the difference. “Personally, 
I have faced multiple challenges related to work-
life balance—long working hours and pressure to 
succeed in a cutthroat environment—but I was 
fortunate to work for a professor who believed 
that a flexible work schedule is critical for a hap-
pier, productive lab,” said Dixit. “At Harvard Bio-
science, I work alongside many women including 
my manager. I have a good mix of  work-life 
balance, work-related travel, and a challenging 
work environment,” she added.

Today’s scientific research can only benefit 
from more female leaders. Women leaders of-
fer a unique perspective to solving workplace 
challenges and conducting research in the lab. 
Women offer empathy and support to col-
leagues while maintaining a high work ethic and 
multitasking. Career-driven women are an asset 
to any lab or facility, and employers who address 
the various factors at play outlined above will 
see the positive effects of  having individuals 
with these skill sets and more on their team.

Lauren Everett, associate editor for Lab Manager, 
can be reached at  leverett@labmanager.com or  
973-721-4070.
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women in science

– INFLUENTIAL WOMEN IN –

Women haven’t always been involved in scientific research and innovation. Many rules limited the access 
women had to facilities, education, funding, and research opportunities. They had to force their way in, 
making do with what they had and persevering through overwhelming road blocks. While names such as 
Marie Curie and Jane Goodall have become commonplace, there are many more unrecognized women who 
have helped shape the field of science by overcoming these barriers. Women like Rosalind Franklin, who 
used x-ray technology to identify the double-helix structure of DNA. Or Ada Lovelace, a mathematician who 
developed the first ever computer program.

http://www.labmanager.com
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women in science

According to the National Science Foundation, the number of women in science, technology, engineering, 
and mathematics (STEM) fields has slowly risen over the last 25 years. However, men still outnumber 
women in science careers at a ratio of almost 2:1. Men are also paid an average of 60% more than 
their female counterparts in STEM positions. While the field has come a long way in facilitating access 
to education, funding, and research positions for women in science, there is still a long way to go. 
Download the full infographic to learn more about the influential women who have shaped the field of 
science and where we stand today.
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Although women make up approximately half of the global population, they have historically been 
underrepresented in science. Female scientists have had to overcome barriers including limitations 
in education, funding, and research opportunities. Despite many women overcoming these barriers, 
female scientists have not always received the recognition they have earned. Learn more about some 
of the incredible women who have helped change the face of science and where we stand today.
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Hypatia
Mathematician and Philosopher
One of the first recorded female teachers  
and mathematicians who also contributed  
to geometry and number theory

Maria Sibylla Merian
Artist and Entomologist
Observed and illustrated the metamorphosis  
of caterpillars into butterflies and published  
a book with her findings and images

Ada Lovelace
Mathematician
Developed the first ever  
computer program, designed  
for the Analytical Engine

Nettie Stevens
Geneticist
Used insects to demonstrate that the  
X and Y chromosomes are responsible  
for sex determination

Marie Curie
Physicist and Chemist
Won Nobel Prizes in Physics and 
Chemistry for her discovery of 
and research into polonium and 
radium

Edith Clarke
Electrical Engineer
First woman to graduate from MIT with a 
master’s degree in electrical engineering  
and invented the first graphical calculator

Rachel Carson 
Marine Biologist, 
Conservationist, Writer
Research on the negative 
impacts of DDT on ecosystems 
directly led to the creation 
of the US Environmental 
Protection Agency

Katherine Johnson 
Physicist and Mathematician
Became a leader in calculating trajectory 
and computed the path for the first manned 
mission to the moon

Rosalind Franklin 
Chemist and X-Ray 
Crystallographer
Used X-Ray technology to 
demonstrate that DNA is a 
double-helix, although she 
did not receive credit for this 
discovery at the time

Jane Goodall
Primatologist and Anthropologist
Built a trusting relationship with chimps and 
observed, for the first time, that they use tools 
and have complex social hierarchies

Sau Lan Wu
Particle Physicist
Discovered the gluon, a particle 
that holds quarks together, and 
was instrumental in observing 
the Higgs boson 

Elizabeth Blackburn
Molecular Biologist
Won a Nobel Prize in Physiology or 
Medicine for her discovery of the 
enzyme telomerase, which helps 
maintain the ends of chromosomes
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labs less ordinary

Scientist Deborah Bronk has traveled to some of  the 
most extreme places on the planet, studying the 
world’s oceans and the microorganisms that inhabit 

them. But in 2016, an invitation to present a research 
seminar in East Boothbay, Maine, at the Bigelow Labo-
ratory for Ocean Sciences left a lasting impression on 
her. “I was blown away because it doesn’t look like other 
oceanographic labs. This is what a lab of  the future looks 
like in ocean science,” says Bronk, who is now in her sec-
ond year as president, CEO, and senior research scientist 
of  the state-of-the-art facility.

Although the physical design of  the Bigelow Lab was 
attractive, there were many other aspects that intrigued 
Bronk. “We put people in relatively close quarters by 
design, and we maximize interactions with the scientists 
and each other. Also, we’re independent, which means we 
can be very nimble. I can make decisions with scientists 
here and we can do it the next day,” she explains. The 
independence also allows the lab staff  to focus solely on 
their research. The lab has core facilities that numerous 
scientists share, which makes operations more efficient. 

The Bigelow Laboratory for Ocean Sciences is 
named in honor of  Henry Bryant Bigelow, a pioneer 
of  modern oceanography who stressed the interdepen-
dence of  the biological, chemical, and physical sciences 
in ocean research. The lab was founded in 1974 and is 
primarily funded by federal and state grants, licenses, 
and contracts with the private sector; it also has philan-
thropic support.

A precise research focus
Unlike most oceanography labs, Bigelow focuses much 

of  its efforts on microbe research, including micro-
scopic plants and bacteria and the organisms that eat 
these things. They also do work with kelp, seaweed, and 
corals—things at the very base of  the ocean food web. 
“That’s what we’re known for and that’s where we have 
our greatest strengths,” says Bronk. According to Bronk, 
it is important to focus on this field of  research because 
“everything starts with the microbes.” 

“Half  of  the oxygen we breathe comes from the 
oceans. If  we’re going to support the growth and human 
population that’s expected, it’s going to have to continue 
to come from the oceans. It’s the start of  everything,” 
Bronk says. Bigelow scientists conduct research in every 
ocean around the world. In 2018, scientists traveled to 
the North Pole, the Arctic, Alaska, the Gulf  of  Mexico, 
and the coast of  Norway, among other locations. The 
lab is made up of  about 80 staff  members, including 
18 senior research scientists, about 20 postdocs, and 
25 research technicians. Many of  the researchers will 
spend weeks or months at a time out in the field on 
expeditions. For example, senior researcher Paty Matrai 
went on three expeditions in 2018. One trip involved 
a two-month ship excursion near the North Pole to 

Bigelow Laboratory 
for Ocean Sciences
STUDYING THE ORGANISMS 
THAT INFLUENCE THE OCEAN’S 
ABILITY TO SUSTAIN LIFE   
by Lauren Everett

The sun sets over the Atlantic Ocean as Bigelow Laboratory 
researchers aboard the R/V Atlantis study microbial life at the Mid-
Atlantic Ridge. Credit: Rose Jones
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better understand how algae in the ocean affects how 
clouds are formed. The process is a major control for the 
planet’s climate, so the findings could provide invalu-
able insight into our changing climate. Another senior 
researcher, Beth Orcutt, is studying microbes that live 
on the ocean floor and in other extreme environments, 
while senior researcher Nichole Price undertook a proj-
ect over the summer of  2018 that analyzed the effects 
of  kelp growth on mussels. Carbon dioxide emissions 
dissolve in the ocean, altering the pH of  the water and 
making it more acidic, which is a problem for organisms 
like mussels. High acidity can make their shells weaker 
and stunt their growth. Price conducted experiments by 
raising mussels in a kelp farm, as kelp grow rapidly and 
suck carbon out of  the water, ultimately decreasing the 
acidity level. She found that the mussels grew better, 
created more meat, and had stronger shells. This con-
cept of  phytoremediation could benefit marine life and 
balance out the chemistry of  the world’s oceans. 

Innovative tools keep research moving forward
Bigelow co-founder and senior research scientist 

Clarice Yentsch pioneered the use of  a flow cytometer—

which is typically used in the medical profession—in 
ocean science. The instrument can study one cell at a 
time and analyzes 20,000-100,000 cells per second. Now, 
the Bigelow facility is home to the Single Cell Genomics 
Center, which uses flow cytometers to sort out individual 
cells. Researchers then analyze the DNA in those cells 
for their genetic potential. “There really isn’t anything 
else like that in ocean science in the world,” says Bronk. 
Another unique element of  the Bigelow Lab is the 
National Center for Microalgae and Microbiota, which 
is known for having one of  the largest collections of  
phytoplankton in the world.

The lab kicked off  2019 by publishing a new study in 
the Journal of  Geophysical Research: Oceans about phyto-
plankton under the Greenland Sea’s ice. The Bigelow 
researchers revealed the annual phytoplankton cycle and 
found that phytoplankton produce all the energy that 
fuels ocean ecosystems. Half  of  this energy is produced 
under the sea ice in late winter and early spring and 
the other half  is created at the edge of  the ice in the 
spring. The team was able to make these discoveries by 
developing new technology and oceanographic instru-
ments called Argo floats. These floats bobbed around the 

1. 

2. 

3. 
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1. A scientist works in his state-of-
the art laboratory that looks out 
over the Damariscotta River estu-
ary. Credit: Christopher Barnes 
2. Bigelow Laboratory for Ocean 
Sciences is an independent, 
nonprofit research institute on the 
coast of Maine. Credit: Bigelow 
Laboratory for Ocean Sciences 
3. Researchers in the Arctic prepare 
to deploy an instrument that will 
gather data needed to help predict 
and prepare for the future of this 
rapidly-changing region. Credit: 
Bigelow Laboratory for Ocean 
Sciences   4. A diver studies coral 
disease on a remote Pacific reef 
as part of one of many Bigelow 
Laboratory projects that aim to un-
derstand and safeguard the ocean. 
Credit: Ben Neal

4. 

Greenland Sea ice continuously for four years, provid-
ing invaluable and previously unknown data about the 
region. The floats were able to access the under-ice 
ecosystem that is typically concealed from satellites and 
research vessels. “We now have an incredible observa-
tional data set and are able to see the full picture of  the 
phytoplankton community through the seasons,” said 
Matrai in a January press release on the findings.

Future focus
As is the case with many research teams, the main 

obstacle for Bronk and the Bigelow Lab is funding. At 
the time of  this writing, the federal government stopped 
supporting the National Center for Microalgae and Mi-
crobiota, which Bronk refers to as “a national treasure.” 
As a result, the team needed to find alternative ways to 
keep the center intact and running. “There are lots of  
concerns about declining federal funding right now to 
study our own planet,” says Bronk. Also at the time of  
this writing, the U.S. government shutdown was entering 
its fourth week and the Bigelow staff  was unable to ac-
cess millions of  dollars’ worth of  grant funds to support 
the 80 members of  the facility. “We’re relying more and 

more on philanthropy. The financial challenges of  keep-
ing a lab at the cutting edge are significant,” Bronk adds.

Historically, the Bigelow Lab has been purely research-
focused. But as part of  a strategic plan for upcoming 
years, Bronk and her team are looking to increase the lab’s 
education programs and continue its growing relationship 
with Colby College (Waterville, Maine). Bronk also hopes 
to establish more partnerships with industry, particularly 
in the aquaculture field. Aquaculture refers to the farming 
of  fish, mollusks, aquatic plants, algae, and other marine 
organisms as a sustainable solution to the food and nutri-
tion needs of  a growing population. As Bronk explains, 
the Bigelow team wants to better understand what ques-
tions and issues professionals in the aquaculture industry 
are experiencing, and how Bigelow can incorporate its 
research to help solve these problems. “We’re trying to 
make this jump of  not only understanding how a system 
works, but how we can make the system better and solve 
problems,” says Bronk. This will be a bigger part of  the 
lab’s approach going forward.

Lauren Everett, associate editor for Lab Manager, can be 
reached at leverett@labmanager.com or 973-721-4070.
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In the current milieu of  constricting human, finan-
cial, and technology resources, laboratory leaders are 
increasingly relying on project management tools as 

they pursue vital scientific, organizational, and business 
outcomes. In its essence, project management sets in 
motion structured and formalized approaches—optimal 
deployment of  assets, skills, workflows, and technical 
and managerial processes and procedures—aimed at 
reducing uncertainty and enhancing predictability on a 
logical timeline toward prespecified results.

In a recent impressive case of  laboratory expansion, 
Richard Chee-a-Tow, director of  laboratory opera-
tions at Dynacare (Brampton, Ontario), credits project 
management principles with the successful innovative 
upgrades to “automate, modernize, and better equip the 
lab facilities to meet the growing demand for laboratory 
testing.” Dynacare provides laboratory diagnostics and 
other healthcare services for more than 10 million Cana-
dians countrywide. 

“We refer to the upgrades at our Brampton laboratory 
as the ‘lab of  the future,’ not only because we automated 
a series of  our processes and installed state-of-the-art 
equipment, but also because we are now equipped to 
handle growing demand for test results today and tomor-
row,” says Chee-a-Tow.

The upgrades, which included installing new test 
equipment, automating several procedures, and central-
izing operations, enable Dynacare “to achieve improved 
efficiencies and outcomes for test results,” he says. 
“As a result, we can maximize our output and process 
thousands of  patient samples on a daily basis, reducing 
the turnaround time required to report results back to 

physicians.” Prior to the project, the facility completed 
100,000 tests daily; throughput increased twofold to 
200,000 tests following the upgrades. 

Explaining the rationale for the expansion, Chee-
a-Tow says, “We anticipated a growing need for qual-
ity medical testing in Canada, as the population both 
increases and grows older.”

Focusing on the management of  the expansion, he says, 
“As one of  the largest installations of  its kind in North 
America, the project required the engagement of  a global 
implementation team,” while underscoring the impor-
tance of  cooperation among cross-functional teams. 

Chee-a-Tow says that to ensure team communica-
tions and that daily targets were met, “We organized 
daily stand-up meetings with all members of  the project 
teams that were involved. This went on for nearly a year, 
leading up to ‘go live’ and ensured that the process was as 
cohesive and smooth as possible.” 

Identifying critical success factors, Chee-a-Tow 
says, “Collaboration is the most important element of  
any project, especially with an expansion of  this scale. 
Project plans are effective only if  they’ve been commu-
nicated effectively to the project team. Team members 
need to know their responsibilities, what the tasks and 
milestones are, and how they directly contribute to the 
success of  a project.” 

Devin Hodge, chief  operations officer of  the Com-
puting, Environment, and Life Sciences directorate at 
Argonne National Laboratory (Lemont, IL), was recently 
deputy director of  the Joint Center for Energy Storage 
Research (JCESR), which is developing next-generation 
battery technology. The JCESR was organized across 

business management

Agile, Lean, and Effective
APPLYING PROJECT MANAGEMENT PRINCIPLES TO LABORATORY RESEARCH  
by Bernard Tulsi
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several national labs, universities, and research entities. 
Hodge says that from the outset, the JCESR’s sponsor, 
the Department of  Defense, required the use of  project 
management principles for the five-year initiative.

As a consequence, when the JCESR was started in 
2012, the traditional waterfall project management 
approach—with activities cascading downward—was 
employed. “This was a traditional approach where you 
had fixed scope, cost, and schedule for the duration of  
the project,” says Hodge.

This, however, appeared futile from the outset, he says. 
“How do you project for a five-year [initiative] that in-
cluded considerable discovery science?” Hodge says that 
while the JCESR included substantial applied science—
making battery materials and prototypes—it also re-
quired discovery science for five 
times denser battery materials 
at one-fifth the cost, which were 
the original parameters. He says 
this was analogous to erecting a 
building while having to create 
new construction materials for it 
along the way.

After about a year into the 
project, Hodge says, the JCESR 
team incorporated agile project 
management principles, creating 
a hybridized project manage-
ment approach. “We still had a traditional project sched-
ule with overarching milestones that went all five years, 
but in the near term we hybridized it by using the sprint 
concept that came with agile.” Sprint is a central feature 
of  agile that entails regular inspection over fixed periods 
to ensure that goals are met.

Scientific challenges around different phenomena that 
required investigation, along with their timing, were 
listed in a log, Hodge says. Sprint teams were created 
and assigned to these investigations. They stayed togeth-
er from between one and six months, and while they did 
other research, during the sprint period their primary 
focus was addressing or solving the assigned scientific 
challenges, he says. 

Turning to his current responsibilities in the life sci-
ences area, Hodge says that while project management 
principles are not as prominent as in the JCESR, “We use 
rolling wave scheduling—where for a five-year project 
you plan one year at a time and learn as you go, while 
planning the future, longer-term direction.”

“That’s typically how larger multiyear projects are done—
so that different time horizons can be planned to minimize 
the amount of  change management required,” Hodge says. 
He notes that in the environmental and biological sciences di-
visions, projects are more traditionally funded and milestones 
are identified early on—usually in the proposal phase—and 
teams increasingly use intermediate milestones.

“We still have a long way to go to crack the nut of  
prudently using project management principles for re-
search projects because of  the challenges associated with 
projects where you rely on making discoveries along the 
way. You’ll be change managing yourself  to death if  you 
don’t have a firm scope to start with,” Hodge says.

As for any lab managers engaged in project management, 
Hodge says, “Find a balance—we found it in [the] JCESR. 

We knew the traditional project 
management process wouldn’t 
work, but we needed more 
formality around the near-term 
milestones than the longer-term 
ones.” According to Hodge, 
it’s more difficult to do project 
management with basic research, 
while applied research requires 
more formal project management 
principles. “If  you are not careful, 
you can make the whole project 
about doing project management.”

He adds that proper use of  project management prin-
ciples can protect managers by promoting transparency and 
reducing surprises to funders and other stakeholders. “Have 
some formality around reporting, and then use routine re-
porting to tie your milestones to your progress. This goes a 
long way in communicating to the sponsor of  the research.”

Like Chee-a-Tow, Hodge stresses the need for regular 
meetings and effective communications. He says that 
managers should have robust, formal status meetings 
with the team and review progress with accountable 
leads on predetermined key performance indicators.

Jason Wright, manager of  IT clinical and research 
architecture at The Jackson Laboratory (Bar Harbor, 
Maine), which engages in nonprofit research and oper-
ates academic and production facilities, says, “We use 
traditional project management techniques for our 
campus development (buildings and infrastructure), our 
researchers use agile techniques, and we use Lean tech-
niques in our manufacturing environment—so this is a 
very heterogenous project management environment.”

“For a five-year project 
you plan one year at a 

time and learn as you go, 
while planning the future, 

longer-term direction.”

http://www.labmanager.com


Wright says that agile techniques are 
used to create better customer experi-
ences and better collaborations to move 
closer to the pace of  scientific discovery. 
“When we first started using agile [with] 
our lab informatics team a few years 
back for our part of  a large, multicenter 
research project, I presented the overall 
framework we started with to the project’s 
principal investigators: two-week plan-
ning, incremental commitment, and demo 
cycles; daily stand-ups; and a Kanban 
board for transparent progress tracking.” 

He says that the investigators expressed 
interest in using the Kanban tracking pro-
cess to coordinate non-IT efforts for the 
project. “They started using our backlog of  
items to help plan their user acceptance, 
training, and feedback in the two weeks 
after a piece was delivered, and now QC 
[quality control] issues or feedback are 
timelier to the whole team.” 

Elaborating on project management ben-
efits, Wright says, “We stopped building things 
that weren’t getting used right away, and the 
PIs reprioritized based on their experience and 
how much effort some things would take com-
pared [with] how much value they delivered.”

Caswell credits project management 
principles with the ability to correct 
course. “I think that having both the tech-
niques and the project management staff  
in place has assisted with process agility. 
Project management has certainly led to 
clarity and transparency of  changes— 
making sure that everyone who needed to 
know about the changes was involved in 
the decision and its outcome.”

Hodge concurs, saying that the JCESR 
leadership team supported abandoning proj-
ects that appeared unable to meet techno-
economic (TE) modeling objectives. He says 
that nimble project management enabled 
researchers to recognize such projects early 
versus traditional research, where PIs may 
persist with research capable of  yielding 
great results for publication but won’t meet 
the intended TE objectives.

To be sure, project management does have downsides. Caswell says 
that project management systems can be overly complicated. “I have 
seen Gantt charts with 10,000 [to] 20,000 lines in them for specified 
release dates. It is easy to become a slave to that chart—and it is al-
most the butterfly flapping its wings problem—where one thing slips 
by and you are off  by six months.” 

Drawing from his JCESR experience, Hodge says that by using 
project management to focus on the final battery application, “we 
abandoned projects that won’t meet our TE performance objectives, 
even though there was much to learn about materials and properties.” 
He says that in the JCESR’s second five years, researchers are revisit-
ing some ideas abandoned earlier.

Caswell says in the 10 to 15 years he has worked with project manage-
ment, processes have shifted from the classic top-down structure, with 
Gantt charts assigning resources, to the use of  agile methodology for 
design thinking, agile production, and Lean startup. “Instead of  thinking 
of  the project management team as controlling the project, it is more the 
team being involved in a project as a significant stakeholder helping drive 
the project,” he says.

Bernard Tulsi is a freelance writer based in Newark, Delaware. He may be 
contacted by email at btulsi@comcast.net or by phone at 302-266-6420.
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R egularly calibrating scientific instruments sets the 
stage for high-quality experiments by ensuring ac-
curate and precise measurements. Proper calibration 

is essential for commonly used equipment such as freezers, 
pipettes, and balances as well as more sophisticated instru-
ments such as spectrophotometers. It is important to know 
how frequently to calibrate your instruments, and whether 
it can be completed by lab personnel or it requires a 
calibration service provider. Understanding your specific 
needs and keeping a few factors in mind when comparing 
service providers can ensure the most appropriate, cost-
effective solution for your lab. 

There are several ways to determine when to calibrate 
your instruments. Perhaps the most obvious sign cali-
bration is necessary is that measured values are suspect. 
Another approach is to calibrate prior to beginning an 
experiment in order to have confidence in measurements 
for the duration of  the study. It may also be valuable to 
calibrate following the conclusion of  the experiment 
to confirm the accuracy and precision of  the values 
obtained. One may also choose to refer to the manufac-
turer’s guidelines to determine an appropriate schedule.

Some instruments can easily be calibrated by lab 
personnel, while others require additional equipment and 
expertise. In these instances, support and service from the 
manufacturer or a third-party service provider are neces-
sary to ensure proper calibration. There are several factors 
to consider when hiring a calibration service provider. 

Individual equipment manufacturers may offer service 
agreements for their instruments. This guarantees that a 
highly trained technician will provide service; however, it 
may come at a higher cost than other options. Multiservice 

vendors may offer a more cost-effective alternative and can 
provide service for a wide variety of  manufacturers. 

Working with an accredited service provider can 
provide greater confidence in results. “ISO/IEC 17025 
General requirements for the competence of  testing 
and calibration laboratories” is considered the standard 
accreditation for calibration service providers. It specifies 
general requirements that must be met during calibration 
and testing procedures to ensure consistent, valid results.

The downtime associated with calibration is also an 
important consideration for busy labs. Some services are 
able to send technicians to the lab for on-site calibration 
and service, and others perform testing in off-site labs. 
Asking for an estimated time frame to complete test-
ing and calibration and scheduling service outside busy 
times in the lab can reduce the risk of  project delays. 
Further, for off-site service, consider a provider that of-
fers equipment pickup and delivery options. 

When comparing costs, be sure to note what is includ-
ed in the service fee. Is shipping or pickup and delivery 
included? Is there an additional fee for a certificate 
of  calibration? In cases when the instrument requires 
adjustments, are they included, or is there an additional 
fee? Each lab will have specific, unique needs for instru-
ment calibration. When choosing a service provider, con-
sider the scope of  service, accreditation, time, and cost. 
Investing time in conducting some preliminary research 
can ensure properly functioning equipment and prevent 
unnecessary delays and expenses during experiments. 

Michelle Dotzert, scientific technical editor for Lab Manager, 
can be reached at mdotzert@labmanager.com or 226-376-2538.
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D efining proper lab etiquette can be difficult be-
cause it can be open to interpretation. However, 
there are some common annoyances that every-

one can agree on, such as the lab mate who always leaves 
a mess or uses up all of  a reagent without re-ordering. 
These behaviors can result in loss of  productivity for 
other lab members and pent-up frustrations that create a 
hostile lab environment. So, how can lab managers pro-
mote good lab behavior among team members? We took 
to social media to see what lab professionals had to say. 

Creating a positive lab environment
Casey Greene, a computational biologist at the 

University of  Pennsylvania, 
says lab etiquette fosters a 
positive lab environment 
for his team. He explains, 
“In research, we’re trying 
to understand things about 
the world that are currently 
unknown. This means that 
we should expect to have to 
overcome challenges. A safe, 
supportive environment pro-
vides the space for folks to take the risks that they need 
to take in their scientific endeavors.”

Further, Steven Burgess, postdoctoral fellow at the Uni-
versity of  Illinois at Urbana-Champaign, points out that 
science can be quite stressful and may put a lot of  mental 
strain on scientists. Anything that others can do to improve 
lab conditions by creating a “positive, supportive, and fun 
environment” will go a long way to make lab life easier.

Scott Barolo, an associate professor at the University 
of  Michigan Medical School, recently shared on Twit-
ter his advice for incoming graduate students. On the 
topic of  lab etiquette, he says to “be a good lab citizen” 
and “take lab safety seriously.” These are the qualities 
that labs are looking for in a researcher because, as he 
puts it, “nobody wants to share a bay with a slob, reagent 
hoarder, chemical-waste menace, or centrifuge exploder.” 

Being respectful toward lab members 
Mostly, good lab etiquette can be distilled down to one 

basic principle: be respectful of  your fellow lab mates. In 
general, Burgess says, “Part of  this is understanding how your 

actions can have an impact on 
others and how best to foster 
an enjoyable workspace.” 

For example, Frieda Wiley, 
a former chemistry lab pro-
fessional, suggests avoiding 
giving unsolicited advice 
when it’s not needed, espe-
cially in regard to nuances 
on how a fellow scientist 
should analyze a solution or 

interpret data. Sometimes a scientist may think that his 
or her method should be best practice when, in reality, 
there’s more than one correct way to perform the same 
task. Such nonconstructive criticism can create lingering 
resentment not conducive to a positive lab environment.

Lab manners also extend beyond the walls of  the labora-
tory to other professional interactions. For Scott Hamilton-
Brehm, assistant professor of  microbiology at Southern 
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When light passes 
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and is bent or refracted.
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For organic solvents, which have low surface tension, add 
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Illinois University Carbondale, this includes setting expec-
tations with students for communications (e.g., response 
time, methods). Paris Grey, a research lab manager at the 
University of  Florida and cofounder of  the website Un-
dergrad in the Lab, also says scientists need to understand 
when a conversation is urgent (e.g., safety issue) or can wait 
until a later time. If  someone is busy at the bench or the 
computer, then be considerate and avoid interrupting them.

Additionally, Jillian Dempsey, associate professor of  
chemistry at the University of  North Carolina at Chapel 
Hill, comments that professional etiquette is “necessary in 
order to create an inclusive climate that facilitates the shar-
ing of  science.” That’s why she also sets expectations for 
team members on conference etiquette (e.g., treating attend-
ees respectfully, not taking pictures of  posters or slides).

Setting expectations for lab behavior
Proper lab etiquette begins with training lab members 

early on and setting clear expectations. As most scientists 
get their start in academia, this means training programs 
play a major role in reinforcing good lab behavior that 
will prepare students for future careers. As Irene Andreu, 
director of  operations at the Rhode Island Consortium for 
Nanoscience and Nanotechnology, shared on Twitter, “Lab 
etiquette is basic for success, in landing jobs, and in life.” 

When students were “getting sloppy with basic lab rules,” 
Sadie Otte, organic chemistry laboratory coordinator for 
Claremont Colleges, introduced a system of  lab etiquette 
points to reinforce these rules and motivate students to be 
good lab citizens. She provides students with clear guidance 
on what lab behaviors earn points. These include house-
keeping and safety tasks, plus other factors such as helping 
out a classmate and data integrity. Upon implementation, 
and in combination with visibly posting related signs (e.g., 
safety procedures) in the lab, she noticed an “immediate 
improvement in lab cleanliness and safety.” 

A lab manual or wiki is another valuable tool to set 
expectations and boundaries within the lab and serves as a 
reference moving forward. Greene has shared his own lab 
manual with others online, which is a great example of  a 

document that includes useful guidelines on lab conduct.1 
It also is a “living document” with team members able to 
propose changes as needed to improve overall lab opera-
tions. Burgess also says to pay careful attention to phrasing 
when discussing lab etiquette. Instead of  using negative 
wording (i.e., the don’ts), try rephrasing in a more positive 
manner that emphasizes what should be done.

Elizabeth Stout, a doctoral candidate in biotechnology and 
biomolecular sciences at the University of  New South Wales, 
also recently wrote an entertaining and informative blog post 
for her lab’s website on the dos and don’ts of  lab etiquette.2 
While the post was written with a bit of  tongue-in-cheek, she 
found outlining expectations with some humor was a good 
way to teach new lab members what is expected of  them.

Other lab professionals had some practical advice for 
setting expectations. Andreu says to be clear about what lab 
tasks need to be done (i.e., what, when, and how), suggesting 
lab members multitask to do basic lab maintenance when 
they have down time, and encouraging researchers to ask 
questions when they don’t know the answer. Wiley also rec-
ommends setting up a chore calendar and modeling good 
lab behavior by demonstrating what is expected.  

Importantly, Grey advises to make it convenient for lab 
members to do the right thing. As a case in point, she re-
layed a story about a frustrated lab manager who reached 
out for advice on what to do about lab members leaving 
dirty spatulas by the measuring scale instead of  across the 
lab in the dishwashing area (as the lab manager preferred). 
Grey suggested making a compromise and placing a dirty 
bin by the scale. “Granted, this was an easy issue to solve, 
but the guiding principle is similar for most situations that 
aren’t safety related: be open to compromise, and don’t dig 
in or make a big issue out of  a small one,” she concluded.

Resolving lab conflicts immediately
If  you take to social media and search for “lab eti-

quette,” there are endless cases of  scientists venting 
frustrations with lab mates, from pictures of  messy lab 
benches and equipment lined with passive-aggressive 
notes to voiced anger of  having been called out in a lab 
meeting with no notice of  what was wrong. 

Unresolved lab conflicts can create a toxic work environ-
ment and may trigger retaliations, such as threatening sabotage 
of  another’s experiments. As Stout commented, “Not only 
can poor lab etiquette severely impact productivity, this all can 
create tension and discord within the lab. I joke (although it’s 
quite true) that I see my lab members more than I see my own 
family. This is not an environment in which you want discord.”
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“If someone is busy at the bench or 
the computer, then be considerate 
and avoid interrupting them.”
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Therefore, lab conflicts should be addressed when they arise. Greene 
also suggests a reporting mechanism be put in place with guidelines on 
how to remediate issues both within and outside the lab. It’s also critical 
to understand any root causes as to why a lab member may be behaving 
poorly (e.g., overworked with limited time to do basic lab maintenance) so 
that corrective measures can be taken. 

Grey notes that when a researcher reaches out to her for help, it’s often 
for a specific conflict with a lab mate that has grown beyond the point of  
being a simple solve. In this case, she mentions the need for lab members 
to seek out support from a PI or mentor. However, trying to prevent such 
conflict in the first place is best policy.

Overall, Stout says that it’s rare for a person to be behaving poorly in 
the lab intentionally, but rather it’s that they don’t know what behavior 
is expected or are unaware of  how this affects others in the lab. In most 
cases, she says a quick conversation with the person can resolve the situ-
ation: “Once people realize that poor lab etiquette can affect others, you 
find that people in the lab will do their part.”

Sharing best practices with the lab community 
Burgess says that social media and online communities are productive plat-

forms to share advice and resources with the lab community and make connec-
tions with other scientists seeking ways to improve lab culture. He belongs to the 
eLife Community, which also has a Slack group to share advice and documents.3 
Other Slack groups he recommends are NewPISlack and FuturePISlack.4,5

Professional societies and trade publications also publish useful how-
to articles. As an example, a recent article in the ASBMB Today magazine 
outlines how one PI took to Twitter to crowdsource tips for creating a lab 
manual with links to sample lab manuals and resources.6

Lab members also can be encouraged to seek out advice from the lab 
community. There are online forums like the Lab Rats subreddit.7 Grey also 
regularly shares information about lab etiquette on the Undergrad in the Lab 
website and their social media accounts using the hashtag #BeAGoodLabMate, 
which is a beneficial resource for new researchers and their mentors.8

Donna Kridelbaugh holds an advanced degree in microbiology and is a former lab 
manager. Connect with her on Twitter (@science_mentor) and visit her website at 
http://ScienceMentor.Me.
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health & safety

C 
ryogenic materials are used in a wide variety of  
laboratories. They are common in chemistry, 
healthcare, and physics labs, and are becoming 

more prevalent as stem cell, nanotechnology, computer 
chip design, and cryotube research advance. 

Cryogenic fluids are liquefied gases that must be kept 
at extremely low temperatures. Boiling points for these 
gases are usually below -150°C (-238°F). For this article, 
we will consider materials with boiling points below 
-75°C as cryogenic (so as to include dry ice).1 Due to its 
physical properties, a very small amount of  the liquid 
can expand into a very large volume of  gas.

The most common cryogens include helium, hydro-
gen, nitrogen, and oxygen. You will encounter them 
on a daily basis if  you receive shipments packed with 
dry ice, preserve samples with liquid nitrogen, remove 
impurities with cold traps or baths, or keep equipment 
cooled. All these tasks can be done safely if  we recognize 
the hazards and endeavor to control them. Should we 
become cavalier, things can go very wrong. Here are a 
few examples:
• A laboratory assistant died and four other people 

were injured from a chemical leak at a hospital in 
Edinburgh, Scotland. The assistant died after liquid 
nitrogen spilled in a basement storage room.2

• A university investigator was blinded in one eye when 
a cryotube exploded while being thawed. The prob-
able cause of  the explosion was the rapid expansion 
of  liquid nitrogen that had entered the tube through a 
small crack during storage.3

• A researcher at a university reported that a vial of  
potentially infectious materials “exploded” when she 
removed it from liquid nitrogen. The “explosion” oc-
curred when the liquid nitrogen leaked into a vial and 
expanded when removed from the cold.3

Generally, cryogens present similar hazards as com-
pressed gases. The primary hazards fall into two catego-
ries: physiological and physical. 

PHYSIOLOGICAL HAZARDS
Physiological hazards produce bodily harm and are di-

vided into two main categories—those that damage tissue 
from direct contact and those that can cause asphyxiation.

Direct contact
Cryogenic materials flow freely just as other liquids do 

and, as a result, may splash and spill. The effect pro-
duced from accidental splashes or contact with extreme-
ly cold cryogens is similar to liquid nitrogen used by 
your dermatologist. Direct contact with liquid nitrogen 
or other cryogens freezes and kills tissue rapidly.

Asphyxiation
Cryogenic liquids contain a tremendous amount 

of  potential gas volume. One-unit volume of  liquid 
nitrogen, for example, will expand to produce almost 700 
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times the volume of  gas when vaporized. This rapid and extreme expan-
sion can lead to oxygen displacement. A leak or vessel breakage can result 
in an oxygen-deficient atmosphere rather quickly, especially in small 
areas with poor ventilation.

PHYSICAL HAZARDS
Physical hazards include explosion risks from pressure buildup and 

those from chemical reactions or combustion.

Explosion—pressure
As mentioned above, the gas volume generated from the vaporization 

of  the liquid phase is very large. If  this phase change occurs in a vessel 
unable to contain the pressure exerted, it can fail catastrophically from 
over-pressurization. 

Explosion—chemical
Cryogenic fluids with a boiling point below that of  liquid oxygen, such 

as nitrogen, are able to condense and accumulate oxygen from the atmo-
sphere. Violent reactions—for example, rapid combustion or explosion—
may occur if  incompatible materials, such as most common organic 
compounds, come in contact with the oxygen.

ACCIDENT PREVENTION 
Anyone who handles or uses cryo-

genic liquids must have adequate 
knowledge of  the particular material’s 
properties and safe handling prac-
tices.4 Specific understanding acquired 
through proper training should include:
• Properties of  the cryogen as a liq-

uid, solid, or gas
• Materials compatible for use with 

that cryogen (e.g., compatible with 
the temperatures and pressures of  
the material)

• Protective equipment required and 
its proper use

• Understanding of  the equipment be-
ing used, including its safety devices

• Emergency procedures, including 
first aid and treatment 

Ensure all employees handling and 
using cryogens read and understand 
the safety data sheet. In addition, 
develop and follow standard operating 
procedures (SOPs) whenever handling 
or using cryogenic materials. To jump-
start your training and SOPs, here are 
some quick tips:
1. Remove metal jewelry/watches on 

your hands and wrists before work-
ing with cryogens. If  exposed to 
cryogenic liquids or boil-off  gases, 
the jewelry can freeze to your skin.

2. Protect your eyes by wearing safety 
goggles whenever working with 
cryogenic fluids or samples recently 
removed from cryogenic tempera-
tures. Full face shields should be 
used in the following situations: 
a) when a cryogen is poured; b) 
for open transfers; c) if  fluid in an 
open container is likely to bubble.

3. Wear a cryogen apron when work-
ing with cryogenic liquids.

4. Try to cover all exposed skin by 
wearing long-sleeved shirts, long 
pants/skirts, a long-sleeved lab 
coat, well-fitted leather shoes (no 

health & safety

 LED  FLUORESCENT  HID 

More Lighting Options 
for Better Science

Learn More:   Percival-Scientific.com  800.695.2743

https://www.percival-scientific.com


Cryo-Protection™ Safety Kits

Tempshield products are
available through distributors
worldwide or at TEMPSHIELD.COM.

 info@tempshield.com      800-680-2796      TEMPSHIELD.COM

Total Protection
for your team
•Safeguard your staff     
  from cryogenic cold
  and splashes
•Kit includes gloves
  (mid-arm or elbow),
  apron (42 or 48 inch),
  and a face shield
•Can be ordered with
  or without gaiters

Lab Manager 2019.indd   1 2/19/19   10:59 AM

sneakers), and gloves. Gloves should be loose-
fitting, lightweight, flexible, and insulated so 
that they can be quickly removed if  cryo-
genic fluids are spilled on them. 

5. Do not transfer liquefied gases from one tank 
to another the first time without supervision.

6. Use care when filling portable dewars and do 
not overfill them.

7. Transfer or pour cryogens slowly in order to 
minimize boiling and splashing. To reduce 
the amount of  splatter when transferring 
cryogenic liquids from one container to 
another, always start slowly, allowing the 
vaporization to chill the receiving container 
before filling it. Use a phase separator or 
special filling funnel (the top of  the funnel 
should be partly covered to reduce splash-
ing). If  the liquid cannot be poured, use a 
cryogenic liquid withdrawal device for the 
transfer (be sure to follow all instructions 
provided with the device).

8. Use tubes specifically designed for cryogenic 
storage and place them in a heavy-walled con-
tainer or behind a safety shield while thawing.

9. When hand-carrying a cryogen-containing 
dewar, ensure that it is your only load (no books, 
coffee, or other items). Watch carefully for 
people who may run into you, and ensure that 
the dewar is carried with both hands and as far 
away from your face as comfortably possible.

10. Ensure dewars are properly labeled with  
the identity of  the cryogen. Do not mix  
different cryogens.

11. To avoid asphyxiation, an oxygen monitor in 
good working order is recommended if  you are 
working with a cryogen in a confined space.

12. Do not permit smoking or open flame in any 
area where oxygen or hydrogen is stored, 
handled, or used.

13. Do not lubricate oxygen equipment with oil, 
grease, or unapproved lubricants.

Vince McLeod is an American Board of  Industrial 
Hygiene-certified industrial hygienist and the senior 
industrial hygienist with Ascend Environmental + 
Health Hygiene LLC in Winter Garden, Florida. He has 
more than 35 years’  experience in industrial hygiene and 
environmental engineering services, including 28 years 
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with the University of  Florida’s Environmental Health & Safety Divi-
sion. His consulting experience includes comprehensive industrial hygiene 
assessments of  major power-generation, manufacturing, production, and 
distribution facilities. Vince can be reached at vmcleodcih@gmail.com.
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A laboratory is a facility that provides controlled 
conditions in which research experiments, 
analytical services, quality control, etc., are 

performed to determine whether a clinical intervention 
or process produces the desired effects or whether other 
factors were responsible for the desired effects. 

Laboratory inspections are conducted at least annually 
to ensure safety and compliance with all applicable lab 
safety regulations and guidelines. These inspections are 
also intended to provide a formal opportunity for labora-
tory personnel to ask questions regarding any aspect of  
lab safety in order to improve overall compliance. Since 
all laboratories and research are different, maybe the 
definition of  a laboratory inspection should be as fol-
lows: The laboratory inspection is the safety audit of  the 
conditions and operations that occur on a daily basis in a 
specific laboratory. 

If  we agree with the latter definition of  a laboratory 
inspection, laboratory inspectors need to have a greater 
understanding of  safe laboratory operations. The lab in-
spector needs a higher level of  laboratory safety training 
to be able to recognize problem areas and be able to ask 
questions and eliminate the hazards. 

With this higher level of  laboratory safety knowledge, 
the laboratory inspector will be able to use processes 
and practices to identify unsafe conditions, and be able 
to focus on safety and health issues including assessing 
facilities, verifying that safeguards and safety equipment 
are available, and verifying that approved safety practices 
are being followed correctly. The laboratory inspector 
must be knowledgeable about the conditions and opera-
tions that occur on a daily basis in the laboratory. 

The laboratory inspector must also have a strong 
working knowledge of  safety hazards that can be present 
in any specific area or particular process.

These include basic kinetics as well as an understand-
ing of  NFPA-45 and principles of  laboratory ventila-
tion, temperature, pressure, and vacuum operations. The 
inspector must also be able to recognize the different 
safety concerns between benchtop work (Open Use), 
contained operations (Closed Use), and “upscaling” to 
pilot plant operations. 

All laboratory operations can be broken down into 
four basic parts: the activity, the hazards associated with 
the activity, the existing safeguards, and the additional 
requirements necessary to safely conduct the labora-
tory operation. Your mission, if  you choose to accept it, 
is to list the activities associated with following labora-
tory operations.

The experiment to be carried out is a six-month 
carcinogenicity study for mice. A positive control is 
required. The positive control is p-cresidine. The posi-
tive control is mixed with the mouse chow by an outside 
vendor. Food consumption and clinical observations are 
monitored daily. Animals are weighed weekly. List all 
the required activities. The activities will be posted in 
one week. Hint: I will be listing 14 steps or activities. Do 
not evaluate the hazards; just list the activities or steps 
involved in the operation/study. Answers to follow.

Dennis. A. Terpin, PhD, O.H.S.T., retired senior industrial 
hygienist/emergency manager, University of  Illinois at Chicago, 
and president, The International Safety and Health Specialists, 
LLC. He can be reached at ua446@aol.com.
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F ield instrumentation is often necessary for environ-
mental testing due to ever-changing conditions and 
the difficulty associated with transporting samples back 

to the lab. In addition to field instruments, fully equipped 
mobile laboratories may be driven to test sites for ongoing 
analysis. Advances in field instrumentation have enabled 
extensive analysis outside the traditional laboratory setting. 
Given the constraints of fieldwork, these instruments must 
be compact, easy to transport, durable, and have portable 
power options. There also has been 
a shift toward wireless monitoring 
systems that transmit data for cloud 
storage and remote computer and 
cell phone access. These systems 
reduce the cost and time required for 
repeated trips to a test site. 
Soil and water analyses are per-

formed to ensure human, animal, 
and ecosystem health and to com-
ply with environmental regula-
tions. Many large-scale industrial 
operations such as mines and oil 
refineries as well as animal agricul-
ture can contaminate the soil and water. Environmental 
contaminants range from heavy metals to pesticides, 
herbicides, hormones, and pharmaceuticals, among many 
others. Regular field-testing enables users to monitor 
water and soil quality; however, instrumentation must 
be easily portable and provide rapid, accurate results. 
Advances in field instrumentation have helped overcome 
the challenges outside the laboratory and have brought 
powerful technology into the field.  

SOIL
Contaminated soil can impact human health, especially 

when agricultural land is affected. Different portable solu-
tions enable the detection and identification of contami-
nants in soil samples. Testing may be performed prior to 
new construction on previously used land as well as to 
monitor the effects of industrial activities such as mining. 
Portable X-ray fluorescence (PXRF) instruments can 

now be used to identify unique chemical elements in a 
soil sample. PXRF devices emit 
X-rays to excite electrons in the 
sample. The secondary X-ray emit-
ted by the sample is detected and is 
specific to the individual element. 
Earlier in 2018, Bruker released 
a new portable XRF analyzer, 
weighing less than seven kilograms, 
that is ideal for field testing and 
mobile laboratories. In a recent 
study, portable XRF and geograph-
ic information systems data were 
combined to produce a map of soil 
contaminated by heavy metals in 

abandoned mine sites.1 This method enabled more rapid 
mapping compared to conventional methods and dem-
onstrated accuracy similar to that of inductively coupled 
plasma atomic emission spectroscopy (ICP-AES). 
Gas chromatography coupled with mass spectrometry 

(GC-MS) is widely used in the laboratory setting, as it is con-
sidered the gold standard for compound identification. The 
development of portable units brings GC-MS into the field, 
enabling rapid compound identification. The PerkinElmer 
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Field Notes 
ADVANCES IN FIELD INSTRUMENTATION FOR ENVIRONMENTAL TESTING    
by Michelle Dotzert, PhD

“Advances in field 
instrumentation have 

enabled extensive 
analysis outside the 
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setting.”
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Torion T-9 Portable GC/MS is a self-contained, recharge-
able, battery-operated system that packs the power of bench-
top GC-MS into a portable, 32-pound instrument. Portable 
GC-MS has been used to detect polychlorinated biphenyl 
(PCB) in soil samples. PCB is an organic chlorine compound 
with potential carcinogenic effects, and its production was 
banned by the United States. Portable GC-MS has been used 
in the field to assess PCBs in soil matrices.2 Using on-site 
analysis reduces the cost and potential complications associ-
ated with transporting samples back to a laboratory, such as 
changing conditions during sample transport. In this study, 
the instrument was powered by an internal battery and he-
lium cylinder, and the detection limit was approximately 10 
ppm, considered useful for remediation efforts of these sites. 

WATER
There are multiple applica-

tions for field instrumentation 
in water testing, including 
quality assessment for aqua-
culture, drinking water, and 
wastewater management, 
among others. As with soil, 
ensuring water is free of 
contaminants is important to 
animal and human health, and 
there are multiple tools avail-
able for field testing.
Aquaculture, the cultivation of different species of fish and 

other aquatic organisms, relies on accurate water testing 
in the field to ensure animal health. Ammonia is a toxic 
metabolic waste product excreted by fish, and it can be fatal 
in high concentrations. Osmo Systems has developed the 
Osmobot, an affordable aquaculture sensor that enables 
monitoring of dissolved oxygen, pH, ammonia, and temper-
ature. Unlike other sensors consisting of multiple ion sensors 
connected to a sonde, this device is constructed with photo-
chemical sensor patches. The sensor uses light-reader chips 
as opposed to expensive spectrometers, which eliminates the 
need for recalibration. The device connects to a cloud-based 
platform for continuous remote monitoring and data storage, 
with options for alerts and alarms. Realtime Aquaculture 
also provides sensors that wirelessly transmit data pertain-
ing to salinity, dissolved oxygen, algae, and turbidity and 
that sync for cloud-based data storage. These systems make 
aquaculture water quality monitoring simpler, reducing the 
amount of time spent manually obtaining measurements. 

Fifty-one percent of the United States population relies 
on groundwater for drinking water. Groundwater is also 
important for industrial processes, irrigation, and recharg-
ing of rivers and wetlands. Field-testing is essential to 
ensure adequate groundwater quality and supply. For ex-
ample, groundwater with high salinity may damage crops 
when used for irrigation. Testing water conductance (the 
ability to pass electrical flow due to ion concentration) 
in the field can provide an indication of salinity. Further, 
measuring groundwater levels is important, as fluctuations 
can influence habitat sustainability. Groundwater must 
be accessed through wells for testing, and systems that 
can be deployed to transmit data for remote monitoring 
reduce the amount of time spent traveling to and from 

sites. OTT HydroMet has 
developed systems includ-
ing the ecoLog 500 that can 
be deployed and left unat-
tended in groundwater wells. 
All instrument components 
are inserted in the ground-
water well to measure water 
temperature, pressure, and, 
optionally, conductivity. Data 
can be stored and transmitted 
by text or email for remote 
access. Bentek Systems offers 
satellite telemetry systems for 

groundwater monitoring that consist of a satellite modem 
and weatherproof enclosure. The system can be supplied 
with a sensor or configured with industry-standard sensors 
and is linked to a server to provide web and smartphone 
access to site data. 

ENVIRONMENTAL TESTING  
IN ACTION
Dr. Mark McMaster is a scientist at the Canadian 

Centre for Inland Waters at Environment and Climate 
Change Canada in Burlington, Ontario. Nancy Glozier 
is an aquatic ecosystems scientist at Environment and 
Climate Change Canada in Saskatoon, Saskatchewan. 
They are involved with the Oil Sands Monitoring 
(OSM) Program, a joint federal and Alberta government 
initiative to determine whether environmental indicators 
are changing in the Alberta oil sands region as a result 
of oil sands development. The program monitors water 
quality in the Athabasca River and its major tributaries. 

industry insights: environmental

“As field instrumentation 
continues to become more 

sophisticated, scientists will 
be able to complete highly 
accurate analysis outside 

the laboratory.”
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industry insights: environmental

In addition to water sample analysis, “water quality data sondes are 
used at all the sites on the mainstream Athabasca River as part of our 
water quality monitoring program,” they say. These sites are selected 
specifically because they are above and below major tributary inflows, 
water intakes, and outfalls. Sondes collect “continuous, high frequency 
information on standard water quality parameters (i.e., dissolved 
oxygen, pH, temperature, conductivity, and turbidity).” According to 
McMaster and Glozier, work with remote autonomous water quality 
monitoring systems has begun, including “automated river platforms 
and instrumented lake buoys systems at key locations.” While there are 
several advantages to remote monitoring, there are still some challeng-
es to overcome when implementing these new systems, specifically, 
changing weather and environmental conditions. “We are actually hav-
ing a bit of difficulty with these, as they have been washed out by large 
trees, etc., during storms and large rain events,” says Dr. McMaster.
In his work with the OSM Program, Dr. McMaster is focused on the 

fish health monitoring program, which involves “sampling fish for health 
endpoints.” Data collection often occurs on-site, where different species 
of fish are caught and sampled for specific health markers. Using a mobile 
laboratory trailer setup enables researchers to power balances, centrifuges, 
and other equipment used during testing and eliminates the challenges 
of working outside prior to sending samples back to a laboratory. 
Environmental testing is essential to human, animal, and ecosystem 

well-being. Field instruments and mobile laboratories have been de-
signed to reduce the need to transport samples back to the laboratory 
(sometimes a great distance) for later analysis. Field instruments enable 
rapid, accurate data collection at the test site and can alert scientists to 
potentially dangerous environmental contamination. The shift toward 
remote and mobile monitoring—for example, instrumented buoys in 
lakes—reduces travel to the test site and enables continuous monitor-
ing. As field instrumentation continues to become more sophisticated, 
scientists will be able to complete highly accurate analysis outside 
the laboratory. While various environmental factors create challenges 
for scientists and technology, durable and compact devices are being 
developed to withstand these forces and obtain valuable data.

Michelle Dotzert, scientific technical editor for Lab Manager, can be reached  
at mdotzert@labmanager.com or 226-376-2538.
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Q: Can you explain your 
experience with analytical 
method validation and your 
current responsibilities? 

A: I began conducting analytical 
method validation in the electronics 
chemical industry under an ISO quality 
system, and so many of  those validation 
fundamentals readily transferred to vali-
dation under International Conference 
on Harmonization [ICH] guidance ICH 
Q2. Having worked in leadership roles 
in the pharma space for more than 15 
years, I now oversee Particle Sciences’s 
team of  almost 30 analytical chem-
ists, who are conducting more than 25 
validations of  analytical methods per 
year. Most of  our analytical methods 
are developed to support our clients in 
Phase I/II clinical trials, but we have 
also recently begun developing and co-
validating robust methods in support of  
Phase III/commercial manufacturing.

Q: How have method 
development and validation 
evolved in recent years as 
regulations change and 
instrumentation/technology 
improves?

A: From FDA guidance, USP chapters, 
and ICH guidelines to an increase in 
industry publications, it is now possible 
in many cases to find a basis for mak-
ing justifiable decisions surrounding 

what to include in a validation or in the 
use of  a particular approach. Indus-
trywide, I believe analytical chemists, 
management, and clients/sponsors have 
recognized the connection between 
putting the time into cultivating sound 
and robust methods during the early 
development stages of  a project and the 
ease of  validating at the time a project 
moves to clinical/commercial produc-
tion. Improvements to the sensitivity of  
analytical instrumentation have allowed 
us to overcome some challenges related 
to achieving low-level reporting limits. 
The increased availability of  orthogo-
nal analytical methods has allowed us 
to identify interferences and eliminate 
them in some cases. As instrumentation 
software continues to advance, the ease 
of  constructing validation data pack-
ages and data validation packages is 
increasing. That juxtaposition of  words 
is not a mistake. In the age of  data 
integrity concerns, the audit trail from 
validation data is something that is scru-
tinized within our department as well as 
by our quality assurance department.

Q: What questions should 
researchers ask before undertaking 
the design and planning of 
analytical method validation?

A: I think the most important question 
to answer is “What purpose is the method 
intended to serve?” We strive to develop 
and validate “fit for purpose” analytical 

methods. This provides the best value for 
our clients and reduces risk to the project. 
We take into consideration the develop-
ment phase of  the project, the knowledge 
base that exists around the analyte, the 
regulatory requirements for a particular 
dosage form/route of  administration, the 
analytical methodology/detection, and 
the history of  the product and method. 
We want to know in advance of  the 
validation that we can meet the intended 
requirements of  the method, from system 
suitability limits to the criteria listed in the 
validation protocol. We conduct a wide 
range of  scouting experiments to make 
sure that our methods perform with a 
known degree of  certainty that ensures we 
can measure pertinent product parameters 
within acceptable tolerances. We view the 
validation documentation and experi-
mental execution as the formal record for 
verifying the performance of  the method, 
but we also have a very good idea of  that 
performance going into the validation.

Q: How can poor method design 
affect the validation process?

A: An analytical method/measurement 
is a process like any other—“garbage 
in, garbage out.” Methods that suffer 
from poor peak shape, shifts in retention 
time, analyte carryover, or any other 
lack of  reproducibility provide prob-
lematic results. These methods might 
produce data that is explainable and us-
able after compensations are made, but 

ask the expert

Laurie Goldman
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a series of  corrections to data within 
the execution of  a validation study 
can cast doubt on the reliability of  
the underlying data, method, analyti-
cal chemist, or lab. In rare instances, 
this type of  issue may show up only 
when there is a change made to the 
instrument or analytical chemist. In 
these instances, the documentation of  
the steps or the settings in the method 
may be inadequately described. A 
poorly designed method will ultimate-
ly cost project teams a great deal of  
time in reanalysis, reperforming of  the 
validation, or reviewing of  any invalid 
data. Any of  these items can also cause 
a delay in timelines. In addition, as 
instrumentation use is often scheduled 
out a few weeks in advance for mul-
tiple projects, any reanalysis can affect 
not just the project that required the 
rerun but may also affect any projects 
that follow in the queue.

Q: What steps can labs take to 
avoid delays?

A: The key is to document, review, 
and repeat. Particle Sciences’s ana-
lytical services department has the 
advantage of  working closely with 
our formulations teams, and we are 
involved in developing and establish-
ing analytical methods during the 
early development stages of  a project. 
We gain insight from the formula-
tors working on the projects, and we 
have the opportunity to use, evaluate, 
and fine-tune many of  our methods 
using multiple research, scale-up, or 
engineering batches. We routinely run 
scouting experiments and will make 
use of  lab-scale simulated batches that 
are just outside specification where 
necessary. We regularly review forced 
degradation data to ensure we main-
tain specificity and have identified 
primary/specified impurities. We also 

evaluate a compilation of  historical 
system suitability results or perfor-
mance checks against a history of  
the method. From this evaluation, we 
can select a set of  meaningful system 
suitability criteria that ensure the cor-
rect functioning of  the measurement 
system for every run.

Q: What resources do you 
recommend for those who 
have questions about method 
validation guidelines?

A: Compendial chapters, ICH 
guidelines, and FDA guidance are 
valuable sources of  validation require-
ments and information with regard 
to approaches. In addition, there are 
numerous organizations that run 
conferences and symposia where there 
is ample opportunity for overviews, 
training, and getting ideas from col-
leagues. Finally, USP workshops and 
meetings are typically attended by ex-
perts from the FDA. These workshops 
provide insight into current trends and 
answer questions on a particular topic 
as well as provide a forum for discus-
sion directly with regulators.

Q: What are some of the 
biggest challenges labs face 
when it comes to method 
validation? What can be done to 
better handle these challenges? 

A: Sample preparation is a challeng-
ing and integral part of  any analytical 
method that is being validated. Every-
thing from the sampling technique to 
the stability of  a sample preparation 
can affect the reproducibility of  a 
measurement. These items need to be as 
robust as the instrumental analysis, and 
really need to be explored and probed 
in early method development stages. 
Complex dosage forms typically mean 

more challenges for sample preparation, 
including the use of  aggressive extrac-
tion techniques that may affect analyte 
stability and concerns over extraction 
efficiency that may affect accuracy. Par-
ticle Sciences has an advantage in that 
our formulators can provide samples of  
an alternate loading, matrix, or physi-
cal property compared with the target 
product profile. We can then use these 
alternate samples to fully investigate the 
capabilities of  the analytical method 
during development and validation.

Q: What changes or trends 
do you expect to see in the 
future for analytical method 
validation?

A: Everything in pharmaceuticals 
and analytical methodology is getting 
more complicated. We are seeing a 
steady shift to biopharmaceuticals 
from small-molecule analytes, and 
there is a large increase in complex 
dosage forms and the use of  biode-
gradable polymers or devices. And 
while instrumentation and its software 
become easier to use, the networking 
and administration of  them becomes 
more intricate. Due to the challenges 
associated with developing repro-
ducible methods for these types of  
formulations, I anticipate that more 
techniques will become standard-
ized. And as sample preparation for 
complex dosage forms becomes more 
standardized, the results generated for 
these complex dosage forms should 
become more reproducible. Several 
of  the sample preparation approaches 
we developed for drug-eluting devices 
and biodegradable particles are start-
ing to gain traction in the industry.

Lauren Everett, associate editor for Lab 
Manager, can be reached at leverett@
labmanager.com or 973-721-4070.
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by Mike May, PhD

The most neglected piece of  equipment in a 
lab might be the water bath. Such a frequently 
used piece of  equipment is not the best one 

to overlook, but the everyday use creates some of  the 
problem. Heat water to about 98.6° F, place containers 
in the bath, take them out, add more containers, and 
repeat and repeat—and that’s a recipe for growing 
algae, bacteria, and fungus. Luckily, a few easy steps 
keep a lab’s water bath fresh, not like a lagoon.

Scientists use water baths for a wide variety of  applications. 
At St. Olaf  College (Northfield, MN), assistant professor 
of  biology John L. Giannini uses a water bath to change the 
temperature of  enzyme reactions. “The most important 
thing is to keep your water clean by changing it often,” 
Giannini says. “My tip would be, again, to keep it clean.” 
That’s a tip worth reiterating. Ultimately, that is the key 
objective. The question is: What’s the best way to do that?

Pick the right water
It turns out that using the right kind of  water makes 
a difference in a water bath. Tap water is not right 
because of  the dissolved ions. Using tap water can 
cause scaly buildup at the least and even chlorine-
driven corrosion in some cases. 

Some scientists use water from a lab purification unit. Surely, 
that is a good choice, right? Not necessarily, because even 
that water can corrode stainless steel. Some lab purification 
units include a salt back flush that can leave sodium ions in 
the water, and that’s what corrodes the stainless steel. That 
kind of  water could even put pits in a water bath’s surface.

Instead, the best choice is just distilled or deionized 
water. That should be exactly what a water bath needs, 
but there’s more.

Just adding the right water can extend the life of  a 
water bath and keep it from looking flaky and fouled 
up on the surface, but that won’t be enough to back off  

the lagoon syndrome. For that, adding a commercial 
algicide or biocide can do the trick.

The need to clean
Even the right water and an anticontamination 
chemical can’t indefinitely delay the inevitable—really 
cleaning a water bath. For a first step there, consult the 
manual. Depending on the water bath, it might work 
best to follow specific guidelines. 

Without specific instructions, a few general rules help. First, 
no bleach! Like the wrong water, bleach can corrode even 
stainless steel. Next, no abrasives! Instead, stick with soapy 
water and a soft cloth. If  desired, a commercial product 
made specifically for cleaning a water bath can be used. 

Some labs clean a bath with hot water. For that, about 
140° F water for 30 minutes or so should kill any living 
contaminants in a water bath. Even after that, it’s still 
a good idea to empty the bath and manually clean out 
any lagoon leftovers.

Take a bead break
If  keeping the water clean is just too much work, the water 
can be replaced with beads—sometimes. In a bath that 
doesn’t circulate or shake, the water can be swapped for 
beads. Then, it all works about the same but stays cleaner.

Even with beads, some cleaning is required. Now and 
then—depending on how a bead bath is used—the beads 
must be cleaned. That just takes some ethyl alcohol.

The best approach to heating things in a lab depends 
on the lab and, often, the existing equipment. No 
matter which method is selected—water or beads—the 
cleaning doesn’t go away. It just changes some, but the 
elbow grease is always part of  the process.

Mike May is a freelance writer and editor living in Texas. 
You may reach him at mike@techtyper.com.
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by Mike May, PhD

The equipment in nearly every lab includes an 
appliance to keep things cool. That almost 
always includes a refrigerator, probably one 

with a freezer section. Many labs also use dedicated 
freezers that can keep samples even colder. If  there’s one 
key characteristic that unifies this disparate collection of  
cooling devices, it’s that they all need maintenance. 

In fact, the need for more maintenance in lab 
refrigerators and freezers might be an epidemic. When 
asked which maintenance for lab refrigerators and 
freezers is neglected most often, Allison Paradise, 
CEO at My Green Lab (Los Gatos, CA), says, “All 
maintenance is neglected.” Although she says that with 
a smile, she means it.

Much of  that maintenance depends on getting off  
to the right start. Paul Foote, energy efficiency/
conservation specialist at the University of  Illinois 
at Urbana-Champaign (UIUC), says labs should 
“properly install the unit for good ventilation and cool 
operating temperature.” Then, all along the way, he 
recommends “managing the samples and keeping the 
unit clean inside and out.” 

For the most part, maintaining a fridge or freezer is not 
difficult. It’s just a hassle and not always convenient. 
Plus, few labs make it a priority, but more should.

Caring for the coils
“Lab freezers should be regularly maintained by 
vacuuming the outer condenser coils,” Paradise 
explains. How do you know when it’s time to vacuum 

the condenser coils? It is probably now. A somewhat 
more scientific answer is that the coils should be free 
of  dust and anything else that blocks the intended 
heat exchange. 

So, why do so many coils look so filthy? “Very few labs 
vacuum the condenser coils, as most don’t know that this 
is something they are supposed to do,” Paradise says.

And when it comes to refrigeration, that coil cleaning is 
really all you need to do. As a University of  California 
(UC) HVAC technician says, “For the refrigerator, 
not much is needed in terms of  maintenance except 
making sure that the condenser coils are clean.”

With dirty coils, a cooling unit just won’t work as 
designed. “When the coils are full of  dust and grime, 
it costs energy and reduces [the] life of  the unit,” 
says Brian Jacobson, assistant director of  the food and 
bioprocessing pilot plant at UIUC.

So, a little cleaning goes a long way in a lab’s cooling 
needs now and over time.

Don’t delay defrosting
Some scientists, says Paradise, believe a buildup of  ice 
in a freezer is good, providing insulation. It’s not good. 
“Freezers run most efficiently in the absence of  ice 
buildup,” she says.

The UC HVAC tech notes, “For a -20° C freezer, just 
make sure that there is no more than one-quarter inch 
of  ice buildup.” For more than that, he recommends a 
24-hour shutdown for defrosting and making sure that 
everything is dry before a restart.

A -80° C freezer takes more maintenance. In addition 
to defrosting, the filter media should be removed and 
washed every three months. When the UC HVAC tech 
looks at those freezers, he finds that “the filter is usually 
completely plugged, and there is so much ice buildup 
that it is difficult to close the door.” As he says, “There 
should only be frost on the inner door, and it needs to 
be scraped off  every few days.”

REFRIGERATOR AND FREEZER MAINTENANCE IS AN ONGOING ISSUE
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“When the coils are full of dust 
and grime, it costs energy and 
reduces [the] life of the unit.”
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Service the seals
In terms of  a part going bad in a fridge or freezer, the most 
likely candidate is the door seal. Along the life of  a fridge or 
freezer seal, any ice should be removed, but gently. In many 
labs, says Paradise, no one worries about a seal until it fails.

As Jennifer Pfister of  the chemical imaging and structures 
laboratory at the Beckman Institute for Advanced Science and 
Technology at UIUC tells us, “We recently had the rubber 
gaskets replaced on one of  our freezers.” She adds, “Frost 
accumulation caused the previous gaskets to warp; when 
closed, the freezer wasn’t getting a good seal.”

Lengthening the life
If  reading this makes you think about taking better care of  the 
fridges and freezers in your lab, there are several things you can 
do. “Set up a maintenance plan that incorporates maintenance and 
upkeep, sample management, and space management,” says Foote.

If  you like that idea, but really know that there’s no time to 
add even one more task to a lab’s schedule, don’t despair. “If  
you aren’t able to commit to maintaining your freezers, put 
them on a service contract,” Paradise encourages. “This will 
ensure that they are properly maintained.”

For labs that want to take care of  their own equipment, Foote 
suggests adding a little fun to freezer maintenance by joining 
the International Freezer Challenge (www.freezerchallenge.
org). As he says, this can get labs and “their colleagues to join 
in a little competitive excitement!”

In the end
Eventually, a fridge or freezer’s life runs out. More often 
than people might think, units just get left behind. “So many 

times,” says Foote, “I see units that seem abandoned, and few 
[people]—if  anyone—know what is inside or why [it is] still 
there.” In that case, he says, “Make sure to transfer or dispose 
of  samples, and shut down or donate units no longer needed.”

The clutter of  unnecessary samples is a big problem. As a 
lab manager at UIUC, Deborah Katz-Downie says that “key 
maintenance issues are that people process their unneeded items 
in the freezer in a timely fashion.” She suggests that “each lab 
member has their own freezer space so that someone can double-
check that each lab member is tending their space appropriately.” 
In some situations, she points out, a logbook can help.

It’s not just organization that’s an issue here. Lucienne Burrus, 
another lab manager at UIUC, says, “It can be hard to maintain 
temps if  the freezer or refrigerator is overcrowded.” To help 
with that, she says, “I try to have a yearly ‘empty out the freezers 
and refrigerator lab event’ to help get rid of  unnecessary items.”

With just a little effort, all cooling units could run more 
efficiently and last longer.

Mike May is a freelance writer and editor living in Texas. You may 
reach him at mike@techtyper.com.
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by Angelo DePalma, PhD

Microwave digestion has been used for 
decades in chemistry, materials, and 
biology labs to facilitate the preparation of  

complex and difficult samples for subsequent analysis. 
Microwaves heat objects by causing vibrations in polar 
molecules within the material, hence, the not entirely 
accurate description of  microwave cooking as an 
“inside-out” process. 

Microwave safety can be explained intuitively through 
the ideal gas law, PV = nRT, where PV has units 
of  energy but its component variables of  pressure, 
volume, and temperature become operational limits. 
Microwave systems, which typically use acid as 
a digestion aid, generate high temperatures that, 
without correction or mitigation, cause the pressure  
to rise quickly. 

More than 30 years ago, as a graduate student, I 
“discovered” that microwave heating could drive off  
the last remaining water molecules from a hydrated 
inorganic salt. The aftermath of  this earth-shattering 
breakthrough taught me two important lessons. 

First, no matter what you put into a microwave oven, 
if  it’s a “chemical,” nobody will use the oven ever again 
to heat food or beverages. Second, samples you’d never 
expect to go “snap, crackle, pop” will indeed go “snap, 
crackle, pop” under uncontrolled microwave heating. 
Because a microwave interacts intimately with both the 
sample and its surroundings, microwave heating occurs 
much faster than convection heating, so samples not 
suitably protected and presented will bump, splatter, 
explode, or decompose. 

Controlled heating
Dr. Henry Albert, technical director at Parr 
Instrument Company (Moline, IL), notes the 
difference between conventional microwave 
heating and digestion-purposed laboratory 
models: “Laboratory digesters generate very high 
temperatures, but only inside the closed reaction 
vessel, whereas in an open container, the temperature 

is limited by the boiling point of  the digestion aid. 
Accordingly, the pressure developed in a sealed vessel 
increases quickly during microwave heating.”

Pressure swings are a function of  the digestion aid, 
its loading density, the sample size, and the sample 
decomposition products, for example, carbon dioxide. 
“Thus, sample vessels must not only be closed but 
incorporate some type of  pressure relief  mechanism,” 
Albert adds.

Following these two recommendations—using a 
closed reaction vessel incorporating pressure relief—
eliminates most safety issues one is likely to encounter 
when using microwave equipment. Another way to state 
it is: Use only approved microwave digestion systems 
and always follow manufacturers’ recommendations on 
operation and sample presentation.

Parr has addressed these issues through the design of  
microwave digestion vessels incorporating a PTFE 
liner using a self-sealing, O-ring design. According to 
Albert, PTFE, a fluorinated polymer better known as 
Teflon, “eliminates the need to preload the liner closure 
to make the seal, as well as the effects of  differential 
thermal expansion during the heating and cooling cycle, 
which can lead to sample loss. This provides for both an 
effective O-ring seal and the chemical inertness of  an 
all-PTFE system.”

OPERATION OF MICROWAVE DIGESTERS
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“Laboratory digesters generate 
very high temperatures, but 
only inside the closed reaction 
vessel, whereas in an open  
container, the temperature is 
limited by the boiling point  
of the digestion aid.”

http://www.labmanager.com
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cem.com/MARS6

MARS 6
Microwave Digestion System

iLink®

Remote system 
operation

iPrep™

The world’s most 
robust vessel

iWave™

Accurate, contactless 
temperature control

One Touch™

It’s like having a 
chemist in a box

Better digestions. Better analyses.

The leader in microwave digestion.

http://www.cem.com/mars6
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Parr vessels also employ a compressible relief  disc that, with 
an O-ring seal, releases excessive pressure that might otherwise 
damage the vessel and oven and destroy the sample. When 
the pressure reaches approximately 1,500 psi, the relief  disc 
compresses to the point that the support on the O-ring is lost 
and the O-ring blows out, releasing the pressure. 

“In most cases, the vessel, except for the O-ring itself, will be 
reusable if  promptly and carefully cleaned and inspected,” 
Albert says. This release mechanism is designed to protect 
against the relatively gradual pressure buildup associated with 
overheating the contents of  the 
vessel. As the pressure in the liner 
increases and the relief  disc is 
compressed, the retainer screw, 
which is normally flush with the 
top of  the screw cap, begins to 
protrude above the top of  the screw 
cap by approximately 1/32 of  an 
inch for every 500 psi of  extra 
pressure inside. “By monitoring the 
extension of  this retainer screw, the 
user is able to get a visual indication 
of  the pressure inside the vessel.”

Smart digestion
Like all modern electronic 
products, including cars and 
kitchen appliances, laboratory 
instruments now incorporate sensors, microprocessors, and digital 
storage to great advantage. Elaine Hasty, senior chemist at CEM 
(Matthews, NC), believes that such “smart tools” are the key to 
the safe operation of  microwave digesters. “Look for features 
like contactless temperature sensors that see through the vessel 
material and read the temperature of  what you are digesting 
instead of  the temperature of  the reaction vessel.” This level 
of  control promotes safe operation in the event—really, a when 
as opposed to an if  scenario—the reaction begins approaching 
dangerous temperatures. “Such a system will have built-in 
methods and sensors to identify the kind of  vessel being used 
and how many vessels are in the batch.” Smart digesters use this 
information to determine how to supply enough power to achieve 
clear digestion, without overshooting and burdening the vessels 
and system with unnecessary stress. 

“Since we are all human and sometimes forget how to do 
things, having onboard videos will help train and retrain users 
on everything from vessel assembly to troubleshooting.” 

Hasty notes that since reaction vessels are the heart of  any 
microwave digestion system, “proper assembly, inspection, 
cleaning, and conditioning will ensure long and happy system 
life.” Microwave digestion is very tough on vessels, and while 
system developers specify materials that withstand high 
temperature and pressure stresses, which they experience 
during every run, vessels will, over time, show signs of  age. 

“By following the manufacturers’ 
recommendations for 
conditioning, use, and cleaning, 
you can extend the life of  your 
vessels and achieve better and 
more consistent digestion results.”

Following manufacturers’ 
recommendations and taking 
advantage of  training on the 
proper use of  microwave 
digesters can also help eliminate 
errors resulting from ignorance 
or what amounts to dangerous 
preconceptions—the notion 
that “I have a microwave oven at 
home; this is no big deal.”

CEM holds a class, Microwave 
Digestion 101, twice a year. 

The short course covers optimal conditions for organic 
and inorganic digestions, vessel inspection and assembly, 
microwave theory, and more. “We take students into the lab 
and spend a full day assembling vessels, digesting samples, 
and talking through vessel selection and acid combinations,” 
Hasty says.  “When students graduate from this course, they 
are amazed at how much they learned, and once they apply 
that information in their labs, they rarely have difficulties.” For 
users who miss the CEM course or who need their memories 
jogged on best operational practices, the company provides 
more than 100 one-touch preset digestion methods, plus on-
board tutorial videos.

Angelo DePalma is a freelance writer living in Newton, New Jersey. 
You can reach him at angelo@angelodepalma.com.

http://www.labmanager.com
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by Angelo DePalma, PhD

Viscometers tend to be a “buy once and forget 
it” type of  purchase, particularly for labs 
supporting the manufacture of  common fluid-

based products such as foods, paints, and drugs. 

For this reason, Marv Kaiser, global product manager at 
Cole-Parmer (Vernon Hills, IL), urges purchasers to “do their 
homework”—to consider their purchase in light of  viscosity 
ranges that interest them. “What fluids are you using? Knowing 
your material’s viscosity range can help narrow down what 
type of  viscometer you will need.” This will ensure, at least 
from an operational perspective, that instrument and fluids 
are compatible. “Otherwise, the viscometer can deliver 
inaccurate results and cause your instrument to malfunction.” 
Buyers can refer to online viscosity value charts to help match 
applications to instruments. With viscosity ranges and 
sample types in mind, purchasers next need to navigate 
among viscometer choices. Following is a partial list:

Falling ball viscometers measure viscosities of  both liquids 
and gases based on the time it takes for gravity to pull a sphere 
through a tube. “This design allows these instruments to work 
in wide ranges and with reproducible results,” Kaiser says.

Viscosity cups use gravity to allow a fluid to flow through 
an orifice at a specified temperature. The fluid’s flow over 
time is used to calculate viscosity. 

Consistometers are metal troughs with graduations that 
measure viscous materials as they flow at an incline 
under their own weight. Consistometers are primarily 
used to measure paint viscosity and also work well for 
syrups, jellies, sauces, and cosmetics.

Used for test methods conforming to ASTM guidelines, 
glass capillary viscometers (also known as Ostwald 
viscometers) are used with viscosity baths to maintain 
stable analysis temperatures. The instruments’ low cost 
and established accuracy make them a desirable choice 
for measuring kinematic viscosity in applications such as 
asphalts, lubricants and fuels, paints, and polymers.

Tuning fork vibration viscometers measure viscosity by 
detecting the driving electric current needed to resonate 
two sensor plates at a constant frequency. In contrast to 

most viscometer designs, the digital display of  the reading 
eliminates inconsistencies from user variations in operation. 

Rotational viscometers, which accommodate very wide 
viscosity ranges, are considered the most versatile type of  
viscometer. Advanced units include software that produces 
graphs and charts in addition to logging data. Rotational 
units allow users to keep track of  a fluid’s specific gravity.

First things first
Given this wide range of  viscometer choices—and this list 
is by no means exhaustive—John Welter, general manager at 
PCE Americas (Jupiter, FL), suggests putting first things first, 
namely cost, because “knowing your required viscosity range 
is only part of  the buying decision process.”

“What is your budget limit? Can you get approval for the 
top-quality version with all the bells and whistles, or do 
you just need a basic model that gives you the viscosity 
with no other options?”

The next consideration is how the instrument will fit 
into your workspace and workflows. Welter continues: 
“A viscometer that goes into a QA lab would normally be 
a tabletop model. If  you are mixing small batches in a 
production area or working in the field, a portable device 
allows you to verify viscosity during mixing and make 
adjustments on the fly. If  your product is piped around 
the plant, then an inline sensor may be ideal since it can 
communicate directly to the process control engineers. 

The last factors to consider are the many physical variables 
related to viscometry measurements, particularly those that 
may change, either from experiment to experiment or, during 
production, from batch to batch. Temperature is a key variable, 
as its effect on viscosity may be linear or nonlinear. “Try to list 
the production issues you have experienced in the past, and 
note whether they have affected the accurate measurement 
of  viscosity,” Welter tells Lab Manager. “The last thing you 
want is to learn that your viscometer will not work for your 
application due to known production variables that were not 
relayed to the supplier during the presale process.”

Angelo DePalma is a freelance writer living in Newton, New 
Jersey. You can reach him at angelo@angelodepalma.com.

product focus | viscometers
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TECHNOLOGYNEWS
ANALYTICAL

ICP-MS
PlasmaQuant MS Elite S
• Developed for routine analysis of ultratraces
• Offers extremely high level of sensitivity 
• Especially suitable for industries where analysis 

depends on the lowest detection limits and the 
highest recovery rates

Analytik Jena www.analytik-jena.de

Flow Modulator 
FLUX™
• Offers a cost-effective option that makes 

GC/GC more accessible and easy to use
• Straightforward design makes setup and 

analysis easier for the user
• Does not require cryogens to carry out 

GC/GC, saving users time and resources

LECO www.leco.com

REIMAGINING THE 
STANDARD ICP-MS
THOUGHTFUL DESIGN,  
INTUITIVE SOFTWARE
Advion’s SOLATION Inductively Coupled Plasma 
Mass Spectrometer (ICP-MS) expands the current 
Advion mass spectrometer portfolio to include high 
performance, multi-element analysis for environmental, clinical, biomedical, food, 
agriculture, and geological applications. The new release culminates more than three 
years of development, which reimagines the standard ICP-MS, encompassing thoughtful 
design, easy, high-throughput workflow, and intuitive software. Offering an innovative 
90° quadrupole deflector, the SOLATION has lower interference and improved signal-
to-noise ratio, preventing contamination, thereby producing reliable results quickly and 
easily. The development of the instrument was driven by the needs of the end user, and 
can be an asset to any lab seeking high quality inorganic assays.

For more information, visit www.advion.com.

PRODUCT SPOTLIGHT

Microplate Spectrophotometer 
Epoch™2
• Enables multiple conveniences for performing 

absorbance measurements
• New onboard software eliminates the need for  

a separate computer and includes predefined  
common protocols for rapid assay setup and recall

• Compatible with 6- to 384-well microplates  
and cuvettes

BioTek Instruments www.biotek.com

Inert Gas Fusion Analyzer 
G6 LEONARDO
• Useful for oxygen, nitrogen, and hydrogen (ONH) 

concentration measurements in inorganic samples
• Comes with ready-to-use precalibrated methods for 

industrial standard applications
• Designed for the needs of emerging industrial 

applications like powder metallurgic processes, 
including additive manufacturing

Bruker Corp. www.bruker.com

Mass Spectrometer 
QSight® 400 Series
• Designed for rapid identification and quantitation of pesticides, 

mycotoxins, and emerging contaminants 
• Supports laboratories in meeting state and federal regulations 

for hemp and cannabis analysis
• Utilizes a LC/MS/MS method with electrospray ionization (ESI) 

and atmospheric pressure chemical ionization (APCI)

PerkinElmer www.perkinelmer.com

Differential Refractometer 
AYE
• Can be used in either static or dynamic mode
• Offers a large number of wavelength options to 

enable precise matching of your SLS detector laser 
operating wavelength

• Ensures reliable and reproducible results every time

Testa Analytical Solutions www.testa-analytical.com

LC-MS System 
BioAccord™
• Expands access to high-resolution time-of-flight  

mass spectrometry capabilities to more scientists
• Offers new levels of user experience with  

automated setup and self diagnosis delivered 
through an intuitive user interface

• Optimized for intact protein, released glycan, and peptide monitoring applications

Waters Corp. www.waters.com

http://www.labmanager.com
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products in action

The Rebel Logic+ Biosafety Cabinet (BSC) 
promotes comfort and safety by improv-
ing ergonomics when viewing cell culture 
samples with Echo’s Rebel microscope. 

Investigating cell lines requires frequent 
use of a microscope to check cells as they 
reproduce. When a cell line is biohazard-
ous in nature, cell culture manipulations 
and microscopy should be carried out 
within a Class II biosafety cabinet. These 
cabinets are designed to protect users from 
biohazardous samples and to protect cells 
from contamination by bathing the work 
area with laminar HEPA filtered air that is 
of ISO 5 quality. 

Traditional cell culture microscopy is 
carried out using inverted microscopes, 
which are large and bulky. Samples are 
placed onto the inverted scope’s raised 
stage, then ideally viewed with eyepieces. 
When using a biosafety cabinet, the 
eyepieces typically pass through a cutout 
in the glass sash of the BSC. BSCs setup 
in this configuration can maintain user 
and sample safety when outfitted with an 
inverted microscope, but at the expense of 
ergonomics. The result? Painful neck angles 
and awkward, repetitive arm bending.

When user comfort in a BSC is sacri-
ficed, mistakes increase and safety  
is compromised.

Specifically designed for Echo’s Rebel 
microscope, the Rebel Logic+ BSC 
speeds sample viewing and eliminates 
user discomfort by providing a continu-
ous transition from BSC worksurface onto 
microscope stage. How? The BSC’s 
unique, adjustable sump lowers the 
Rebel microscope into the work surface. 
Installation takes just seconds. The work 
surface also features a precision-cut seal 
that surrounds the microscope, maintain-
ing proper airflow within the cabinet that 
promotes user and sample protection.

The Rebel microscope is easily operated 
through the Remote Focus Controller, 
displaying crisp sample imagery onto a 
12.9” Retina® iPad. Power cables for 
the microscope are conveniently hidden 
underneath the BSC work surface and 
exit the cabinet through negative pressure 

passthrough ports. Keeping the work sur-
face clear of extra cables frees up space 
for extra consumables and cell culture 
flasks. Combined with the BSC’s large 
10” sash opening, the removal of awk-
ward eyepieces, cables and focusing 
knobs allows for organized, comfortable 
work during long periods of use.

The Rebel Logic+ also provides users 
with unique biosafety cabinet features 
that enhance safety and comfort. The 
MyLogic™ line-of-sight LCD information 
center located inside the Rebel Logic+ 
places important BSC notifications within 
view of users including: cabinet perfor-
mance, filter life, plus alerts and alarms. 
An energy efficient electrically commu-
tated motor blower (ECM) programmed 
with Constant Airflow Profile™ (CAP) 
maintains safe airflow as the HEPA filters 
load. Each BSC also includes a telescop-
ing base stand that adjusts work surface 
height from 30” to 37”.

Two companies, one comfortable solu-
tion. Visit labconco.com to learn more.

Rebel Logic+ Biosafety Cabinet

Labconco Corporation
www.labconco.com
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Solid Phase Extraction System 
TurboTrace®

• Streamlines laboratory workflow and increases productivity
• Automates manual steps of the sample preparation process
• Boasted as the first automated solid phase extraction  

system made specifically for perfluoralkylated substance  
extraction and concentration

FMS www.fms-inc.com

Automated Endoxtoxin Detection 
PyroTec™
• Integrated with the latest version of the 

company’s proprietary dynamic control 
WinKQCL™6.0 software platform

• Fully automated processing of simple  
to complex sample matrices

• Enhances assay robustness and  
reproducibility for increased confidence

Lonza www.lonza.com

Decapper 
LabElite DeCapper SL
• Rapidly decaps sample containers to increase sample 

throughput and improve overall laboratory efficiencies
• Prevents risks associated with manually-derived  

errors and contamination
• Compatible with labware in 96-, 48-, and  

24-format tube racks

Hamilton Storage www.hamiltoncompany.com

AUTOMATION

BASIC

Automated Pipetting Robot
LHS Flow
• Integrated FlowBox directs filtered air flow in 

laminar, horizontal layers across the consumables 
on the worktable

• Has seven working positions and five available 
liquid ends in single channel volumes up to 1000 
µL and multichannel volumes up to 300 µL

• Supplied with extremely user-friendly software

BrandTech Scientific, Inc. www.brandtech.com

Benchtop Autoclaves
• Feature a closed-door drying function and chamber 

accessories suitable for sterilizing wrapped and 
unwrapped instruments

• Available in three sizes of 33, 43, and 63 liters
• Feature ‘Ecofill’—an integral water recirculation 

reservoir

Astell Scientific Ltd www.astell.com

Cell Counter 
CellDrop
• Incorporates patent-pending DirectPipette™ technology,  

removing the need for expensive, Hyphenate  
environmentally-damaging plastic slides

• Brings the simple load, measure, and wipe clean  
functionality of nanovolume spectrophotometers  
to cell counting

• Chamber can be automatically adjusted to the  
optimum height for each sample

DeNovix www.denovix.com

Sample Automation System 
MQ-Auto
• Pairs with the MQC+ range of benchtop  

NMR analyzers
• Frees up laboratory staff for more intensive tasks
• Based around a high-performance robot arm and  

a range of sample racks and conditioning stations

Oxford Instruments www.oxinst.com

Semi-Automated Tube Picker 
Mohawk
• Sets a new standard for frozen or thawed sample 

tube picking from 96-position racks
• Needs no set up or calibration
• Can be connected directly to a 2D-barcode scanner 

for tube confirmation

Ziath www.ziath.com
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Reactor Flask Heating System 
DrySyn UNO Base
• Equipped with heat resistant handle  

to ensure safety during experiments  
in academic labs

• Provides a simple but effective tool for 
heating and clamping of a single flask  
or vial using a DrySyn Reaction Vial Insert

• Offers excellent performance without the 
need for messy and potentially hazardous oil baths

Asynt www.asynt.com

Vacuum Pump 
VARODRY
• 100 percent oil-free dry compressing screw vacuum 

pump is suitable for the manufacturing industry
• Ensures the required operating pressure, cycle time, 

and system availability in demanding applications
• Features compact design for seamless integration

Leybold GmbH www.leybold.com

Streaming Cameras 
Phantom® S210 and S200
• The S210 reaches 1,730 frames per 

second (fps) at full1.3Mpx resolution, 
while the S200 achieves 7,000 fps at 
full 0.3Mpx VGA resolution

• Provide the frame rates and throughput 
needed for demanding machine vision 
applications across multiple industries

• Feature a general-purpose input/output 
(GPIO) for fast and flexible signaling 
and synchronization

Vision Research www.phantomhighspeed.com

Cannabis Extraction Floor Mount 
Hood Enclosures 
UniMax
• Ideal for the cannabis industry to isolate, contain, 

and vent extraction equipment processes
• Designed to meet size requirements and  

accessibility needs
• Feature a modular construction with composite 

resin interior wall service with clear anodized 
structural framework

HEMCO www.HEMCOcorp.com

Peristaltic Pumps 
Gear Pump
• Offer simple variable speed control for many fluid 

handling applications
• Have a flow range of 0.85 to 5850 mL/min
• Separate power switch enables the pump operator 

to maintain speed setting when turning drive on or off

Cole-Parmer www.coleparmer.com

Tabletop Workstation 
Model 24000
• Constructed of chemical resistant, lightweight 

advanced composites
• The unit’s base consists of an integral recessed 

work surface to contain spillage
• Fumes are vented through the integral fume side 

and rear walls and out the top
• Dimensions are 24” wide x 15” deep x 24” high

HEMCO www.HEMCOcorp.com

Freezers 
VIP ECO Series
• Now includes two 115V upright models 

to facilitate easy replacement of ultra-low 
temperature freezers

• Available in 25.7 cu.ft. and 18.6 cu.ft. 
cabinet sizes

• Represent an advanced combination of 
cabinet design, electronics, and critical 
refrigeration components for enhanced 
security and performance

PHC Corporation of North America www.phchd.com 

Microplate 
Plant Genomics
• Helps prepare cannabis samples for 

analysis of Tetrahydrocannabinol (THC) 
and Cannabidiol (CBD)

• Withstands the applied forces in bead-
beaters while maintaining a standard 
ANSI/SLAS footprint and key dimensions

• Has a generous working volume of 1.90 
ml per well in a 45mm high plate

Porvair Sciences www.porvair-sciences.com
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INFORMATICS

Inventory Management
DxONE
• Simplifies inventory management and enhances 

operation efficiencies
• Cloud technology enables personnel to view 

real-time supply levels on demand
• Gives technologists the ability to track each 

product by name, lot number, and location

Beckman Coulter www.beckmancoulter.com

KITS

Molecular Detection Assay
2 – Campylobacter
• Utilizes Loop-Mediated Isothermal 

Amplification (LAMP) technology to 
overcome the complex instrumentation 
requirements of traditional PCR tools

• Simplifies the testing process 
and gives technicians greater control and better efficiency

• Earned Performance Tested Methods (PTM) Certificate  
number 111803 from the AOAC® Research Institute

3M www.3M.com

Amino Acids Analysis Kit 
Kairos
• Capable of cutting analytical run times that 

can range up to two hours to run times of 
10 minutes or less 

• Includes reagents, standards, an analytical 
column, and associated methodology

• Can consistently quantify 40 or more amino acids

Waters Corp. www.waters.com/kairos

Purified Monoclonal Antibodies
• Used for the analysis and testing of the 

Hepatitis C Virus (HCV)
• Offerings include HCV Core-2 MAb; HCV 

Core-12 MAb; HCV Core-18 MAb; and 
HCV Ns3 (3.7.4.6) Mab

• Sourced from mice and manufactured 
to a purity level of > 95%

Binding Site www.immunologicals.com

Single-Use Data Logger 
Digi-Sense™ TraceableOne™
• Helps ensure effective cold chain management
• Pre-programmed to measure typical temperature ranges 

of interest with alarm setpoints
• Waterproof design eliminates concerns when shipping 

materials with cold packs, ice, or in damp environments

Cole-Parmer www.coleparmer.com

Remote Lab Monitoring System 
Asset Genius
• Continuously monitors lab and asset  

conditions with advanced analytics
• Eliminates costly, time-consuming process  

of manually collecting and recording data
• Stores data on cloud-based platform for  

easy access any time from a computer or mobile device

PerkinElmer, Inc. www.perkinelmer.com

Cell-Free Protein Express System
ALiCE®

• Yields an unprecedented 3 mg/ml of 
protein in batch mode

• Offers the option to produce larger 
quantities of proteins

• Enables high-quantity protein to be 
produced and validated  
in days instead of weeks

Amsbio www.amsbio.com

LIFE SCIENCE

Human iPSC-derived Microglia
• Enable consistent and reproducible study  

of neuroglia and their involvement in  
neurodegenerative diseases

• Generated from a single donor with a normal 
karyotype, providing a homogenous population 
that is assay-ready in just four days

• Provide a suitable model for investigating 
neuroinflammation in Alzheimer’s disease, 
multiple sclerosis, and Parkinson’s disease

Axol Bioscience www.axolbio.com
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Parvovirus Antigens
• Designed for use as integral components  

within solid phase enzyme immunoassay  
test procedures, especially ELISA

• Feature an outstanding shelf life stability claim  
of 10 years from the date of manufacture

• Offered in a standard-sized 1.0mg  
filled vial, with larger, bulk packaging  
configurations also available

Binding Site www.immunologicals.com

Imaging Technology 
Airyscan
• Confocal imaging technology is combined with the company’s  

Inscopix freely behaving microscopy systems
• Allows researchers to monitor neural 

signaling during social interactions, 
addiction, sleep, spatial memory, etc.

• Enables correlation of data collected 
in freely behaving animals to provide 
additional contextual information

ZEISS www.zeiss.com

Pipetting Heads
• 24-channel heads extend the capabilities of 

the company’s popular VIAFLO 96/384
• Allow plate filling, reagent addition, or sample 

transfers to be performed in a single step
• Two versions are available—a 10 to 300 µl 

option for cell or reagent addition, and a larger  
50 to 1,250 µl version for media and buffer transfers

INTEGRA Biosciences www.integra-biosciences.com

SUPPLIES & CONSUMABLES

Single-Use Bioreactor 
BIOSTAT® RM TX
• Developed specifically for closed, automated expansion of consistent quality cell products 

such as ex vivo cellular immunotherapies
• Combines the company’s established 

single-use Flexsafe® bag  
technology with its expertise in  
biopharmaceutical automation

• Equipped with a special port for 
hands-free gravity harvesting

Sartorius Stedim Biotech www.sartorius.com

Universal Dispenser Tips 
Ritips®

• Available in nine sizes from 0.1 ml to 50 ml
• Equipped with a color-coded adapter that greatly 

facilitates the work in the laboratory
• Enable highly precise dosing, even in low volume 

applications

Ritter GmbH www.ritter-medical.de

Incubators 
EchoTherm™
• Stackable, chilling incubators ideal for protein 

crystallography and other life science uses
• Fully programmable unit can store three programs 

in memory and features precise temperature 
ramping both up and down

• Shipped with universal power supplies

Torrey Pines Scientific www.torreypinesscientific.com

Microplates 
Krystal 2000
• Set a new standard for luminescence 

and fluorescence assays
• Fully compatible with all commercially 

available plate readers, robotic sample 
processors, and automated liquid 
handling systems

• Constructed from ultra-pure grade 
polystyrene and available in two formats

Porvair Sciences www.porvair-sciences.com

Reservoir Troughs
• Improve multichannel pipetting convenience and 

productivity in high-throughput laboratories
• Designed to hold liquid reagents in precise rows 

that align with eight- and 12-channel pipettes
• Manufactured from high quality white Polystyrene  

or clear Polyethylene Terephthalate (PETG)

Porvair Sciences www.porvair-sciences.com

technology news
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The new AutoSeries Plus automatic hydraulic 
laboratory presses feature a large 7” color 
operator interface, enhanced platen temperature 
control and auto-tuning, ramp heating capability, 
real-time trending of force and temperature 
and seven day timer for auto heat-up.  Other 
features include storage of up to 250 recipes, 
recipe preview and optional data logging for cycle 
parameters.  Offering 15 to 48 tons of clamping 
force and 6” x 6” to 19” x 19” platens. 

Contact: 
Carver, Inc.
www.carverpress.com 
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Centrifugation?
LabManager.com/centrifugation-video

PLACE YOUR PRODUCT PROFILE AD TODAY!
REACH YOUR TARGET AUDIENCE, ENGAGE YOUR BRAND,  
AND OPTIMIZE YOUR ADVERTISING IMPACT.
Deliver your message and position your products and brand in front 
of more buyers and key decision-makers in print and online than any 
other resource available today. 

For more information visit www.labmanger.com
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LabManager.com

lab manager online

The management and ultimate disposal of  laboratory waste requires a strategy that maxi-
mizes safety, minimizes environmental impact, and considers these objectives from the time 
of  purchase. Our April cover story will—among other things—speak to the importance of  
trained laboratory personnel responsible to make an accurate waste determination and as-
sist in the evaluation of  appropriate strategies for management, minimization, and disposal. 

ONLINE
LAB MANAGER

1 2 3

1 Three Tips for Refractometer 
Sample Loading
Refractometry is used by a wide range of  
industries, from water treatment to pharma-
ceuticals. This device measures how much 
light is refracted when it passes through a 
sample. Incorrect sample loading can lead 
to inconsistencies in the sample and can af-
fect the accuracy of  the reading.

Read more at LabManager.com/refractometry

2 Trending on Social Media:  
Trekking Thousands of Feet  
Underground—All for Science
As of  Feb. 12, Lab Manager’s top Jan/Feb issue arti-
cle posted to social media was our Labs Less Ordi-
nary article featuring the work of  the Barton Lab 
at the University of  Akron. The lab specializes in 
cave ecosystem research, which brings the team 
to sample sites throughout the world. Some sites 
are located more than 1,000 feet underground and 
many miles away from the initial entrance point.

Read more at LabManager.com/BartonLab

3 Most Popular Webinar
Our most recent top webinar on LabMan-
ager.com with 633 registrants was “Good Lab 
Practices.” This Safety First webinar covered 
the most important aspects of  an effec-
tive lab safety program. Attendees learned 
how to safely deal with chemicals, reviewed 
OSHA standards, and discussed conducting 
self-inspections. Though it ran on Jan. 30, 
you can still register to watch on-demand.

Read more at LabManager.com/lab-practices

We look back at our web content since the Jan/Feb issue and look forward to what’s in store for the upcoming April 2019 issue.

Waste Reduction

http://www.labmanager.com/refractometry
http://www.labmanager.com/refractometry
http://www.labmanager.com/Bartonlab
http://www.labmanager.com/Bartonlab
http://www.labmanager.com/lab-practices
http://www.labmanager.com/lab-practices
http://www.labmanager.com
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Dear Linda,

At the lab I manage, one of  my staff  
recently spilled a good amount of  a non-
hazardous chemical on his benchtop and was 
uncertain as to how to clean it up. Someone 
else stepped in to remedy the situation and, 
luckily, there were no serious consequences. 
However, the incident was a wakeup call for 
me that my staff  needed to be better trained 
to handle chemical spills as well as other 
potential hazards. Can you please suggest a 
starting point for reviewing our current lab 
safety training program in order to make 
some necessary improvements?

Thanks in advance.

Rene

ask linda

ASK LINDA

LAB SAFETY 
TRAINING

QUESTION: ANSWER:

Dear Rene, 

With a research facility’s typical mix of  
laboratories, instrument rooms, chemical 
storage, and waste handling, hazards are al-
ways present. Every day, your staff  must deal 
with these hazards while hopefully avoiding 
accidents and injuries. As you might imagine, 
well-trained employees do a much better job 
at this than average or untrained workers. 

To develop an effective lab safety training 
program, begin by taking a hard look at your 
facility’s safety record. Pull all recent ac-
cident and injury reports and trace each to its 
source area. Don’t forget to include reports 
of  near misses and close calls. 

Your next step is to examine your current 
training model using the OSHA voluntary 
training guidelines. These seven guidelines 
will walk you through the entire process, 
from development to delivery, and then loop 
back through evaluating and improving your 
training programs. The seven guidelines are 
summarized here:

1. Determine whether a safety problem can 
be solved by training

2. Determine what training, if  any, is needed

3. Identify goals and objectives for the training

4. Design learning activities

5. Conduct training

6. Determine the effectiveness of  the training

7. Revise the training program based on feed-
back from employees, supervisors, and others 

It is clear in the mountains of  literature and 
heaps of  studies performed that the role of  
training is fundamental to developing and 
maintaining effective hazard avoidance. The is-
sue is not whether safety and health training can 
reduce risks from workplace hazards, but rather 
determining how to maximize these training 
effects. Following the voluntary OSHA training 
guidelines will put you on a path to an excellent 
occupational safety and health training program. 

Safety first!
Cheers, Linda

Linda's Lab
the undergrad

Someone left the freezer 
door open all night!

Must
be the 
undergrad.

Someone has been 
stealing my lunch from 
the kitchen refrigerator 
all week!

I think the 
undergrad did that.

Someone has been letting 
their glassware pile up in 
the sink without cleaning it!

That undergrad is 
really becoming 
a problem.

This is my first 
day… I just 
started 10 
minutes ago.

HAVE A QUESTION FOR LINDA? 
EMAIL HER AT:  LINDA@labmanager.com FOR MORE INFO: LABMANAGER.COM/LAB-HAZARDS

http://www.labmanager.com/lab-hazards


Particle Size Questions?
Use the LA-960 laser diffraction 
particle size distribution analyzer 
to get answers

 ’s LA-960 is your workhorse, research grade 
laser diffraction analyzer

• Analyzes particle dispersions or dry particles
• Wide measurement range: 10 nm - 5,000 μm
• Available small volume sample cells & autosamplers
• Fast 60-second measurement cycle
• Advanced detector design
• Automatic laser alignment

 Proven Quality and Trusted Performance
Particle size characterization is a valuable indicator of both 

quality and performance. The LA-960 is the perfect instrument 
for research and quality control of particle products.

horiba.com/us/particle/LM1901   •   1-800-446-7422

http://www.horiba.com/us/particle/lm1901

